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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tater generator for 
an internal combustion engine, by which a large torque can be 
generated as a tarter motor, when the engine is started and 
which can prevent an excessive charging current from flowing 
to a battery after the engine is started. 
SOLUTION: A starter which comprises a magnet rotor and 
coils W1 to W6 is installed. Switching circuits 4 to 7, which 
change over a current flowing to the coil W1 , are installed. A 
switch control part 8, which controls switching elements in the 
switching circuits, is installed. When the engine is started, the 
switching circuits 4 to 7 are controlled according to the 
position of the rotor, a sufficient current is made to flow to all 
the coils W1 to W2, and the large torque is generated. After 
the engine is started, a charging current is supplied to a 
battery 9 from the coil W2 through a recitifying circuit, which is 
constituted of rectifier diodes D1, D2 which are installed at the 
switching circuits 4, 5. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 



26.02.2003 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAtiaGMQDA41 325 1 898P 1 .htm 2/7/2005 



BEST AVAILABLE 



f 

Page 1 of 4 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] So that it may rank with the hand of cut of the magnet rotator which has the magnet field of n 
pole (n is four or more even number) arranged by the equiangular distance, and is attached in an internal 
combustion engine's crankshaft, and said magnet rotator in order And it is wound around an armature core, 
using each direction of a volume as the same, and has the coil (alpha is one or more integers) of m 
(m=nxalpha) individual connected to the serial in order so that a closed circuit might be constituted. 
Resemble the terminal section in each volume end of the 1st coil thru/or the m-th coil, respectively, and the 
1st thru/or the m-th tap-out are drawn from a node with the volume first terminal section of an adjoining 
coil, respectively. The stator from which the tap-out in phase in every other one constitutes the 1 st group's 
tap-out, and said 1 st group's coil connection terminal and other tap-outs in every other one of an opposite 
phase constitute the 2nd group's tap-out, In the detection location set up between two coils of adjacent 
specification chosen from the 1st thru/or the m-th coil of said stator It detects whether the magnetic pole of 
said magnet rotator which passes through this detection location is an N pole, or it is the south pole. The 
rotator magnetic pole sensor which outputs the magnetic pole detecting signal of level which is different in 
the time of being a time of the detected magnetic pole being an N pole, and the south pole, The switching 
device of the lower berth connected to the serial to the switching device of an upper case, and the switching 
device of this upper case, The diode for rectification of an upper case connected to the switching device of 
said upper case at juxtaposition where an anode is turned to the switching device side of this lower berth, It 
has the diode for rectification of the lower berth connected to the switching device of said lower berth at 
juxtaposition where a cathode is turned to the switching device side of said upper case. Where the 
switching device of said upper case is turned to the positive-electrode terminal side of a dc-battery, while 
connecting with the both ends of this dc-battery 1st at least one switching circuit where the middle terminal 
pulled out from between the switching device of said upper case and the switching devices of the lower 
berth was connected to at least one of the tap-outs of the 1st group of said stator, 2nd at least one switching 
circuit where it was constituted like said 1 st switching circuit, and the middle terminal was connected to at 
least one of the tap-outs of said 2nd group, The arm of the upper case which consists of a series circuit with 
the charge inhibition diode of the upper case of the forward direction to the energization direction at the 
time of ON of the switching device of an upper case, and the switching device of this upper case, It has the 
arm of the lower berth which consists of a series circuit with the charge inhibition diode of the lower berth 
of the forward direction to the energization direction at the time of ON of the switching device of the lower 
berth, and the switching device of this lower berth, and was connected to the serial to the arm of said upper 
case. Where the arm of said upper case is located in the positive-electrode terminal side of a dc-battery, 
while connecting with the both ends of this dc-battery The middle terminal pulled out from between the 
arm of said upper case and the arms of the lower berth 3rd at least one switching circuit connected to at 
least one of the tap-outs of the 1st group of said stator which are not connected to the middle terminal of 
said 1st switching circuit, 4th at least one switching circuit where it was constituted like said 3rd switching 
circuit, and the middle terminal was connected to at least one of the tap-outs of said 2nd group to which the 
middle terminal of said 2nd switching circuit is not connected, In order to make the hand of cut of said 
crankshaft rotate said magnet rotator at the time of said internal combustion engine's starting When the 
output of said rotator magnetic pole sensor is in one level, the switching device of the lower berth of said 
1st switching circuit, the switching device of the upper case of the 3rd switching circuit and the 2nd 
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switching circuit, and the ^^svitching circuit is made into an ON st^fco that the switching device of the 
lower berth of said 2nd switching circuit, the switching device of the upper case of the 4th switching circuit 
and the 1st switching circuit, and the 3rd switching circuit may be made into an ON state, when the output 
of said rotator magnetic pole sensor is in the level of another side The starter generator for internal 
combustion engines possessing the switch control section which carries out on-off control of said the 1st 
thru/or 4th switching circuit. 

[Claim 2] So that it may rank with the hand of cut of the magnet rotator which has the magnet field of n 
pole (n is four or more even number) arranged by the equiangular distance, and is attached in an internal 
combustion engine's crankshaft, and said magnet rotator in order And it is wound around an armature core, 
using each direction of a volume as the same, and has the coil (alpha is one or more integers) of m 
(m=nxalpha) individual connected to the serial in order so that a closed circuit might be constituted. 
Resemble the terminal section in each volume end of the 1st coil thru/or the m-th coil, respectively, and the 
1st thru/or the m-th tap-out are drawn from a node with the volume first terminal section of an adjoining 
coil, respectively. The stator from which the tap-out in phase in every other one constitutes the 1st group's 
tap-out, and said 1st group's coil connection terminal and other tap-outs in every other one of an opposite 
phase constitute the 2nd group's tap-out, In the detection location set up between two coils of adjacent 
specification chosen from the 1st thru/or the m-th coil of said stator It detects whether the magnetic pole of 
said magnet rotator which passes through this detection location is an N pole, or it is the south pole. The 
rotator magnetic pole sensor which outputs the magnetic pole detecting signal of level which is different in 
the time of being a time of the detected magnetic pole being an N pole, and the south pole, The switching 
device of the lower berth connected to the serial to the switching device of an upper case, and the switching 
device of this upper case, The diode for rectification of an upper case connected to the switching device of 
said upper case at juxtaposition where an anode is turned to the switching device side of this lower berth, It 
has the diode for rectification of the lower berth connected to the switching device of said lower berth at 
juxtaposition where a cathode is turned to the switching device side of said upper case. Where the 
switching device of said upper case is turned to the positive-electrode terminal side of a dc-battery, while 
connecting with the both ends of this dc-battery 1st at least one switching circuit where the middle terminal 
pulled out from between the switching device of said upper case and the switching devices of the lower 
berth was connected to at least one of the tap-outs of the 1st group of said stator, 2nd at least one switching 
circuit where it was constituted like said 1 st switching circuit, and the middle terminal was connected to at 
least one of the tap-outs of said 2nd group, Where it has the switching device of the lower berth connected 
to the serial to the switching device of an upper case, and the switching device of this upper case and the 
switching device of said upper case is turned to the positive-electrode terminal side of a dc-battery, while 
connecting with the both ends of this dc-battery The middle terminal pulled out from between the switching 
device of said upper case and the switching devices of the lower berth 3rd at least one switching circuit 
connected to the middle terminal of said 1 st switching circuit through the tap selecting switch for the 3rd 
switching circuit of the tap-out of the 1st group of said stator which is not connected in which at least one 
on-off control is possible, It is constituted like said 3rd switching circuit, and a middle terminal lets the tap 
selecting switch for the 4th switching circuit of said 2nd group's tap-out to which the middle terminal of 
said 2nd switching circuit is not connected in which at least one on-off control is possible pass. When 4th at 
least one connected switching circuit and said internal combustion engine's engine speed are under the 
completion engine speeds of starting, each tap selecting switch is made into an ON state. When said 
internal combustion engine's engine speed has become more than the completion engine speed of starting, 
while controlling each tap selecting switch to make said each tap selecting switch into an OFF state In 
order to make the hand of cut of said crankshaft rotate said magnet rotator at the time of said internal 
combustion engine's starting When the output of said rotator magnetic pole sensor is in one level, the 
switching device of the lower berth of said 1st switching circuit, the switching device of the upper case of 
the 3rd switching circuit and the 2nd switching circuit, and the 4th switching circuit is made into an ON 
state. So that the switching device of the lower berth of said 2nd switching circuit, the switching device of 
the upper case of the 4th switching circuit and the 1st switching circuit, and the 3rd switching circuit may 
be made into an ON state, when the output of said rotator magnetic pole sensor is in the level of another 
side The starter generator for internal combustion engines possessing the switch control section which 
carries out on-off control of said the 1st thru/or 4th switching circuit. 
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[Claim 3] the slot of a lar^fenber by which said the 1st thru/or m-t^fc was prepared in the armature 
core — a coil — the starter generator for internal combustion engines according to claim 1 or 2 which a lap 
winding is carried out, and is characterized by setting up the pitch of said lap winding by inserting a 
conductor so that two or more magnetic poles of a rotator may be made to exist inside each coil. 
[Claim 4] Claim 1 in which a voltage adjustment means to control to make the switching device of the 
lower berth into coincidence at an ON state where the switching device of the upper case of said 1st and 
2nd switching circuits is held to an OFF state, when the electrical potential difference of the both ends of 
said dc-battery exceeds the set point is formed thru/or the starter generator for internal combustion engines 
of any one publication of three. 

[Claim 5] So that it may rank with the hand of cut of the magnet rotator which has the magnet field of n 
pole (n is four or more even number) arranged by the equiangular distance, and is attached in an internal 
combustion engine's crankshaft, and said magnet rotator in order And it is wound around an armature core, 
using each direction of a volume as the same, and has the coil (alpha is one or more integers) of m 
(m=nxalpha) individual connected to the serial in order so that a closed circuit might be constituted. 
Resemble the terminal section in each volume end of m coils, respectively, and m tap-outs are drawn from 
a node with the volume first terminal section of an adjoining coil, respectively, this — The stator from 
which the tap-out in phase in every other one constitutes the 1st group's tap-out, and said 1st group's coil 
connection terminal and other tap-outs in every other one of an opposite phase constitute the 2nd group's 
tap-out, In the detection location set up between two coils of adjacent specification chosen from the 1st 
thru/or the m-th coil of said stator It detects whether the magnetic pole of said magnet rotator which passes 
through this detection location is an N pole, or it is the south pole. The rotator magnetic pole sensor which 
outputs the magnetic pole detecting signal of level which is different in the time of being a time of the 
detected magnetic pole being an N pole, and the south pole, It consists of an arm of the lower berth 
connected to the arm of the upper case which said m tap-outs were alike, respectively, and was prepared by 
receiving, and the arm of this upper case at the serial, m switching circuits which turned the arm of an 
upper case to the positive-electrode terminal side of a dc-battery, were connected to juxtaposition to the 
both ends of this dc-battery, and were connected to the tap-out with which the terminal pulled out from 
between the arm of an upper case and the arms of the lower berth corresponds, The switch control section 
which controls said switching circuit is provided. The arm of the upper case of each of said switching 
circuit The main-switch component of the upper case which permits energization of the current which 
flows out of said dc-battery at the time of ON, The switching device for control of the upper case which 
made the energization direction at the time of ON the energization direction and reverse at the time of ON 
of the main-switch component of said upper case, and was connected to the serial to the main-switch 
component of this upper case, The diode for rectification of an upper case which was turned to hard flow to 
the energization direction at the time of ON of the main-switch component of said upper case, and was 
connected to the main-switch component of said upper case at juxtaposition, It consists of diode for a 
bypass which was turned to the energization direction and hard flow at the time of ON of the switching 
device for control of said upper case, and was connected to the switching device for control of this upper 
case at juxtaposition. The main-switch component of the lower berth which permits energization of the 
current from which the arm of the lower berth of said switching circuit returns to said dc-battery at the time 
of ON, The switching device for control of the lower berth which made the energization direction at the 
time of ON the energization direction and reverse at the time of ON of the main-switch component of said 
lower berth, and was connected to the main-switch component of said lower berth at the serial, The diode 
for rectification of the lower berth which was turned to hard flow to the energization direction at the time of 
ON of the main-switch component of said lower berth, and was connected to the main-switch component 
of said lower berth at juxtaposition, It consists of diode for a bypass of the lower berth which was turned to 
the energization direction and hard flow at the time of ON of the switching device for control of said lower 
berth, and was connected to the switching device for control of this lower berth at juxtaposition. So that 
said switch control section may make the hand of cut of said crankshaft rotate said magnet rotator at the 
time of said internal combustion engine's starting The main-switch component of the lower berth of the 
switching circuit where the middle terminal was connected to the main-switch component of the upper case 
of the switching circuit where the middle terminal was connected to said 1st group's tap-out when the 
output of said rotator magnetic pole sensor was in one level, and said 2nd group's tap-out is made into an 
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ON state. When the outpu^fcaid rotator magnetic pole sensor is in t^^vel of another side It controls to 
make into an ON state the main-switch component of the lower berth of the switching circuit where the 
middle terminal was connected to the main-switch component of the upper case of the switching circuit 
where the middle terminal was connected to said 2nd group's tap-out, and said 1st group's tap-out. After 
[ both ] said internal combustion engine starts, while holding the main-switch component of the upper case 
of each of said switching circuit, and the main-switch component of the lower berth to an OFF state The 
switching device for control of the upper case of the switching circuit of the predetermined number chosen 
according to the desired value of the charging current of said dc-battery and the switching device for 
control of the lower berth are made into an OFF state. The starter generator for internal combustion engines 
characterized by being constituted so that the switching device for control of the upper case of other 
switching circuits and the switching device for control of the lower berth may be held to an ON state. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ u 

[Field of the Invention] This invention works as a starter motor at the time of an internal combustion 
engine's starting, and after an internal combustion engine's starting is related with the starter generator for 
internal combustion engines (motor combination power plant for internal combustion engine starting) 
which works as a generator. 
[0002] 

[Description of the Prior Art] Since various kinds of electronic-autoparts loads are driven, the generator is 
attached in the internal combustion engine. The generator for internal combustion engines generally used 
consists of a flywheel magnet rotator attached in an engine's crankshaft, and a stator which looped around 
and constituted the armature coil in the armature core. Magneto coils which drive an indispensable 
electronic-autoparts load in order to operate an engine, such as a magneto coil for ignition which drives the 
ignition for internal combustion engines, and a magneto coil for a fuel-injection-equipment drive, and the 
magneto coil which supplies power to at-any-time drive loads, such as a lamp load and a dc-battery, are 
prepared in the stator. 

[0003] A ring gear is fixed to the periphery of the peripheral wall section of the flywheel of a flywheel 
magnet rotator, and the starter motor (motor for starting) is attached in an engine's case. A pinion gear is 
attached in the output shaft of a starter motor, and when this starter motor drives, and a pinion gear jumps 
out ahead and meshes with a ring gear, a flywheel magnet rotator is rotated with a crankshaft. 
[0004] If a magnet rotator rotates, in order that an electrical potential difference may carry out induction to 
the magneto coil for ignition prepared in the stator, the ignition for internal combustion engines lights an 
engine, and it is made to start. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the starter motor needed to be 
formed while attaching the ring gear in the periphery of a flywheel, in order to put an engine into operation, 
the conventional internal combustion engine was not able to avoid that an engine's structure became 
complicated. 

[0006] Then, magnet rotator rt attached in Engine's Eng crankshaft c as shown in drawing 19 Stator st 
attached in an engine's case The dynamo-electric machine which it had was formed, and after it started the 
engine and the engine started by operating this dynamo-electric machine as a brush loess direct current 
motor, the starter generator it was made to operate as a generator was proposed. 

[0007] However, since the coil specifications needed in order to be satisfied with a starter motor (motor for 
starting) and the generator for dc-battery charge (permanent magnet generator) of the property required of 
each completely differ, even if the view of using the dynamo-electric machine which consists of a magnet 
rotator and a stator also [ generator / a starter motor and ] is materialized as an idea, the phase of practical 
use is not yet reached. 

[0008] That is, since it is necessary to generate big torque at the time of starting, in order to use a generator 
as a starter motor, a starter motor needs to make the wirewound resistor of the armature coil small so that a 
current big in an instant can be passed at the time of starting. Therefore, in using a generator as a starter 
motor, while lessening the number of turns of the armature coil, it is necessary to enlarge the wire size of 
the conductor of a coil. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/7/2005 



Page 2 of 16 

[0009] Moreover, since it i^^essary to charge a dc-battery with the c^^it of a generator after an engine 
starts, it is necessary to set up the number of turns of an armature coil so that the generation-of-electrical- 
energy output near idling rotation may become almost equal to battery voltage. 

[0010] However, when a generator is constituted in this way, the charging current of a dc-battery becomes 
large too much at the time of an engine's inside high-speed rotation, and there is a possibility that a dc- 
battery may be damaged. 

[001 1] Since overcharge of a dc-battery is prevented, when the electrical potential difference impressed to a 
dc-battery becomes excessive, it is possible but to form the regulator which short-circuits the output of a 
generator, and when a short circuit-type regulator is used to the generator which set up the wirewound 
resistor small as mentioned above, a short-circuit current becomes large too much, and there is a possibility 
that the electronic parts which constitute a regulator may be damaged. 

[0012] In addition, it has the stator which has the commutator connected with an armature coil, and the 
magnet rotator which has the brush which carries out sliding contact in this commutator, and at the time of 
an engine's starting, after it operates a generator as a direct current motor with a brush and an engine starts 
by contacting a brush to a commutator, a centrifugal-clutch device pulls apart a brush from a commutator, 
and the starter generator operated as a generator is known. 

[0013] In this starter generator, after it can generate sufficient starting torque and an engine starts by 
supplying a drive current to all the armature coils of a stator at the time of an internal combustion engine's 
starting, it can prevent that a dc-battery will be in a overcharge condition by supplying the output taken out 
from some armature coils to a dc-battery through a rectifier. 

[0014] However, in this starter generator, since a brush was pulled apart from a commutator after an engine 
starts and a centrifugal clutch was needed, it was unavoidable that structure becomes complicated and cost 
becomes high. Moreover, in order to contact a brush to a commutator at the time of an engine's starting, the 
brush and the commutator were exhausted and there was a problem that the maintenance was needed. 
[0015] In case the purpose of this invention is operated as a generator after it can acquire high torque 
required in order to put an engine into operation and an engine starts, in case it operates as a starter motor at 
the time of an engine's starting, it is to offer the starter generator for internal combustion engines which 
enabled it to control the output so that a dc-battery may not be in a overcharge condition. 
[0016] 

[Means for Solving the Problem] This invention relates to the starter generator which works as a generator 
which generates the output for charging a dc-battery, after it works as a starter motor and an engine starts, 
in case an internal combustion engine is put into operation. 

[0017] The magnet rotator by which the starter generator concerning this invention is attached in an 
internal combustion engine's crankshaft, The rotator magnetic pole sensor which detects whether the 
magnetic pole of a stator and the magnet rotator which has passed through the specific location by the side 
of a stator is an N pole, or it is the south pole, It is constituted by the both ends of a dc-battery by the 1 st 
thru/or the 4th switching circuit connected to juxtaposition, and the switch control section which controls 
the switching device of the 1st thru/or the 4th switching circuit according to the output of a rotator 
magnetic pole sensor. 

[0018] Furthermore, when it explains to a detail, a magnet rotator is constituted so that it may have the 
magnet field of n pole (n is four or more even number) arranged by the equiangular distance. 
[0019] A stator so that it may rank with an armature core and the hand of cut of a magnet rotator in order 
And it is wound around an armature core, using each direction of a volume as the same, and is constituted 
by the coil (alpha is one or more integers) of m (m=nxalpha) individual connected to the serial in order so 
that a closed circuit might be constituted, the terminal section in each volume end of the 1st coil thru/or the 
m-th coil is resembled, respectively, and the 1st thru/or the m-th tap-out are drawn from the node with the 
volume first terminal section of an adjoining coil, respectively. In this stator, the tap-out in phase in every 
other one constitutes the 1st group's tap-out, and said 1st group's coil connection terminal and other tap- 
outs in every other one of an opposite phase constitute the 2nd group's tap-out. 

[0020] In order to enable it to pass a big current in each coil at the time of an internal combustion engine's 
starting, each coil is wound using a conductor with the large cross section. Moreover, while rotating at the 
engine speed near an idling engine speed after an internal combustion engine starts, the number of turns of 
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each coil are set up so that a^Tectrical potential difference almost equ^^ battery voltage can be made to 
output from a stator. 

[0021] A rotator magnetic pole sensor outputs the magnetic pole detecting signal of level which is different 
in the time of being a time of the magnetic pole which detected and detected whether the magnetic pole of 
the magnet rotator which passes through this detection location is an N pole, or it was the south pole in the 
detection location set up between two coils of adjacent specification chosen from the 1st thru/or the m-th 
coil of a stator being an N pole, and the south pole. The proper sensor which detects indirectly the polarity 
of each magnetic pole of the magnet rotator which passes through the location between the specific coils 
with which it is arranged between specific coils, and you may constitute the magnetometric sensor (for 
example, hole IC) which carries out direct detection of the polarity of each magnetic pole of a magnet 
rotator, and a stator adjoins each other may constitute this rotator magnetic pole sensor. The photograph 
encoder equipped with the photo interrupter (code plate) prepared so that it might have a slit as a sensor 
which detects the polarity of each magnetic pole of a magnet rotator indirectly in the location which ****s 
in one polar magnetic pole (for example, N pole) of a magnet rotator, for example and might rotate with a 
magnet rotator, and the light emitting device and photo detector which carry out this photo interrupter in 
between, and counter can be used. 

[0022] What is necessary is just to form only one rotator magnetic pole sensor in this invention, although 
the sensor which detects the magnetic pole of a rotator for every phase of the armature coil of a polyphase 
is formed in a common brush loess direct current motor. 

[0023] The 1 st switching circuit As opposed to the switching device of an upper case, and the switching 
device of this upper case To a serial With the diode for rectification of the lower berth by which parallel 
connection was carried out to the switching device of the lower berth where the diode for rectification and 
the cathode of an upper case by which parallel connection was carried out to the switching device of an 
upper case where an anode is turned to the switching device [ of the connected lower berth ] and switching 
device side of the lower berth are turned to the switching device side of an upper case It is constituted, and 
where the switching device of an upper case is turned to the positive-electrode terminal side of a dc-battery, 
it connects with the both ends of this dc-battery. This 1st at least one switching circuit is prepared, and the 
middle terminal pulled out from between the switching device of an upper case and the switching devices 
of the lower berth is connected to at least one of the tap-outs of the 1st group of a stator. 
[0024] The 2nd switching circuit is constituted like the 1st switching circuit. This 2nd at least one 
switching circuit is also prepared, and that middle terminal is connected to at least one of the tap-outs of the 
2nd group. 

[0025] The 3rd switching circuit is constituted by the arm of the lower berth connected to the arm of an 
upper case, and the arm of this upper case at the serial. The arm of an upper case consists of a series circuit 
with the charge inhibition diode of the upper case of the forward direction to the energization direction at 
the time of ON of the switching device of an upper case, and the switching device of this upper case, and 
the arm of the lower berth consists of a series circuit with the charge inhibition diode of the lower berth of 
the forward direction to the energization direction at the time of ON of the switching device of the lower 
berth, and the switching device of this lower berth. This 3rd switching circuit is connected to the both ends 
of this dc-battery where the arm of an upper case is located in the positive-electrode terminal side of a dc- 
battery. 3rd at least one switching circuit is prepared, and the middle terminal pulled out from between the 
arm of the upper case and the arms of the lower berth is connected to at least one of the tap-outs of the 1st 
group of a stator which are not connected to the middle terminal of the 1 st switching circuit. 
[0026] The 4th switching circuit is constituted like the 3rd switching circuit. This 4th at least one switching 
circuit is prepared, and that middle terminal is connected to at least one of the tap-outs of the 2nd group to 
which the middle terminal of the 2nd switching circuit is not connected. 

[0027] The switch control section which controls the switching device of the above 1st thru/or the 4th 
switching circuit In order to make the hand of cut of a crankshaft rotate a magnet rotator at the time of an 
internal combustion engine's starting When the output of a rotator magnetic pole sensor is in one level, the 
switching device of the lower berth of the 1st switching circuit, the switching device of the upper case of 
the 3rd switching circuit and the 2nd switching circuit, and the 4th switching circuit is made into an ON 
state. When the output of a rotator magnetic pole sensor is in the level of another side, on-off control of the 
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1st thru/or the 4th switchin^^cuit is carried out so that the switching ^^ce of the lower berth of the 2nd 
switching circuit, the switching device of the upper case of the 4th switching circuit and the 1st switching 
circuit, and the 3rd switching circuit may be made into an ON state. 

[0028] Since a drive current can be passed in all the coils of a stator and they can be made to generate big 
torque if constituted as mentioned above in case an internal combustion engine is put into operation, an 
engine can be started convenient. 

[0029] Moreover, after an engine starts, from the coil of a stator, it lets the full wave rectifier circuit 
constituted by the diode for rectification of the upper case of the 1st and 2nd switching circuits, and the 
diode for rectification of the lower berth pass, and the charging current is supplied to a dc-battery. Since the 
output of the coil to which the 3rd and 4th switching circuits were connected is not supplied to a dc-battery 
at this time, it can prevent the excessive charging current flowing to a dc-battery at the time of an engine's 
inside high-speed rotation. 

[0030] Although he is trying to prevent that form charge inhibition diode in the 3rd switching circuit and 
the 4th switching circuit, and the charging current flows to a dc-battery through the 3rd switching circuit 
and the 4th switching circuit with the above-mentioned configuration Charge inhibition diode is omitted 
from the 3rd switching circuit and the 4th switching circuit. The middle terminal pulled out from between 
the switching device of each upper case of both switching circuits and the switching devices of the lower 
berth is considered as the configuration connected to a predetermined tap-out through the switch for tap 
selection. When an engine's engine speed is under the completion engine speed of starting, each tap 
selecting switch is made into an ON state, and when an internal combustion engine's engine speed has 
become more than the completion engine speed of starting, you may make it control each tap selecting 
switch according to an engine speed to make each tap selecting switch into an OFF state. 
[0031] Thus, when constituted, in case an engine is put into operation, a drive current can be passed in all 
the coils of a stator, and they can be made to generate big torque. Moreover, since it lets the full wave 
rectifier circuit constituted by the diode for rectification of the upper case of the 1 st and 2nd switching 
circuits, and the diode for rectification of the lower berth pass, the charging current is supplied to a dc- 
battery and the charging current does not flow from the coil of a stator to a dc-battery through the 3rd 
switching circuit and the 4th switching circuit after an engine starts, overcharge of a dc-battery can be 
prevented. 
[0032] 

[Embodiment of the Invention] Drawing 1 is what showed the example of a configuration of the starter 
generator concerning this invention, in this drawing, 1 is a magnet rotator and 2 is a stator. permanent 
magnet Ml -M6 of the shape of radii which the magnet rotator 1 was attached in the inner circumference of 
the peripheral wall section 101 of the flywheel 100 mostly formed in the shape of a cup with ferromagnetic 
ingredients, such as iron, and this flywheel 100 by the equiangular distance, and was magnetized in the 
direction of a path of a flywheel from — it has become. 

[0033] Magnet Ml -M6 It is magnetized so that a different polar magnetic pole (the south pole and N pole) 
by turns may be located in a line with the hoop direction of a flywheel, and the magnet field M which has 
the magnetic pole of six poles located in a line by the equiangular distance with these magnets is 
constituted. 

[0034] The boss section 102 for revolving-shaft anchoring is formed in the center section of the bottom 
wall section of a flywheel 100, and it is attached in an internal combustion engine's crankshaft which this 
boss section does not illustrate. 

[0035] the 1st [ by which the stator 2 was wound around the armature core 200 and this armature core ] 
thru/or 6th coil Wl -W6 from - it has become, the 1st [ which projected the armature core 200 to the radial 
by the equiangular distance from the periphery of the yoke section Y formed annularly and this yoke 
section Y ] thru/or 6th salient pole section PI -P6 from - becoming — **** — salient pole section PI -P6 
respectively — the 1st thru/or 6th coil Wl -W6 The concentration volume is carried out. The 1st thru/or the 
6th coil Wl -W6 It is wound around an armature core 200, using each direction of a volume as the same, 
and it connects with the serial in order so that a closed circuit may be constituted, so that it may rank with 
the hand of cut of the magnet rotator 1 in order. 

[0036] it was shown in drawing 2 - as - the 1st coil Wl Or the 6th coil W6 from a node with the volume 
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first terminal section of the^^ which resembles the terminal section i^fe:h end of a volume, respectively, 
and adjoins — respectively — the 1st thru/or the 6th tap-out tl Or t6 It is drawn, every other the 1 three tap- 
outs tl in phase, and t3 And t5 the 1st group's tap-out — constituting — this 1st group's coil connection 
terminal, every other the 1 three tap-outs t2 of other of an opposite phase, and t4 And t6 The 2nd group's 
tap-out is constituted. 

[0037] The phase relation to the magnetic pole of a magnet rotator means that it is the tap-out connected 
with an equal coil as a tap-out in phase here. For example, in the moment which showed in drawisg-1 , it is 
a tap-out tl . Connected coil Wl And W2 Although the coil of the direction to which the phase went to the 
hand of cut of a rotator inside has countered N pole Tap-out t3 in phase besides this time Connected coil 
W3 and W4 And tap-out t5 The connected coil W5 and W6 Coil W3 of the direction to which the inner 
phase went And W5 N pole is countered. 

[0038] Moreover, it is a tap-out tl, t3, and t5 like illustration. The coil Wl of the direction to which the 
phase went among the coils connected, respectively, and W3 And W5 When having countered N pole 
These tap-outs and tap-outs t2 of an opposite phase, and t4 And t6 The coil W2 of the direction to which 
the phase went among the coils connected, respectively, and W4 And W6 The south pole is countered. 
[0039] It is attached in the stator installation section prepared in the case of the internal combustion engine 
which does not illustrate etc., and a stator 2 is the salient pole section PI -P6. The magnetic pole section at 
a tip is made to counter through a predetermined gap by the magnetic pole of the magnet rotator 1 . 
[0040] In this example, one rotator magnetic pole sensor 3 is being fixed to the stator 2 side. The rotator 
magnetic pole sensor 3 of illustration is the detection location set as the location between two specific coils 
(between two coils W6 and Wl which adjoin each other in the example of illustration) with which a stator 
adjoins each other, and outputs the signal of level which consists of a magnetometric sensor which detects 
the polarity of each magnetic pole of the magnet rotator which passes through this detection location, and is 
different in the time of being a time of the detected magnetic pole being an N pole, and the south pole. As 
this magnetometric sensor, a hole IC can be used, for example. 

[0041] In the example shown in drawing 1 , since a starter generator is driven, as shown in _<db:awing_2 , the 
drive circuit which consists of the 1st switching circuit 4 prepared one [ at a time ] and every 2nd two 
switching circuit 5, the 3rd switching circuit 6 and the 4th switching circuit 7 which were prepared, and a 
switch control section 8 which controls the switching device of these switching circuits is prepared. 
[0042] the 1st switching circuit 4 — switching device SI of an upper case Switching device S2 of the lower 
berth connected to the serial to the switching device of this upper case switching device S2 of the lower 
berth the condition of having turned the anode to the side — switching device SI of an upper case Diode Dl 
for rectification of an upper case connected to juxtaposition It is the switching device SI of an upper case 
about a cathode. It is the switching device S2 of the lower berth in the condition of having turned to the 
side. Diode D2 for rectification of the lower berth connected to juxtaposition It has. This 1 st switching 
circuit 4 is the switching device SI of an upper case. It connects with the both ends of this dc-battery 9 in 
the condition of having turned to the positive-electrode terminal side of a dc-battery 9. Switching device SI 
of the upper case of the 1st switching circuit 4 Switching device S2 of the lower berth Middle terminal 4a is 
pulled out from between, and this middle terminal 4a is connected to at least one of the tap-outs of the 1st 
group of a stator 2 (the example of illustration one tap-out tl). 

[0043] The 2nd switching circuit 5 is constituted like the 1st switching circuit 4, and the middle terminal 5a 
is connected to at least one of the tap-outs of the 2nd group (the example of illustration one tap-out t2). 
[0044] In addition, although the 1st switching circuit 4 and the 2nd switching circuit 5 may be formed two 
or more, respectively, every one switching circuits of these are prepared in the example of illustration. 
[0045] The 3rd switching circuit 6 is the switching device SI of an upper case. It is the charge inhibition 
diode dl of the upper case of the forward direction to the energization direction at the time of ON of the 
switching device SI of this upper case. The arm of the upper case which consists of a series circuit, 
Switching device S2 of the lower berth It is the charge inhibition diode d2 of the lower berth of the forward 
direction to the energization direction at the time of ON of the switching device of this lower berth. It has 
the arm of the lower berth which consists of a series circuit and was connected to the serial to the arm of an 
upper case. Where the arm (SI and dl) of an upper case is located in the positive-electrode terminal side of 
a dc-battery 9, it connects with the both ends of this dc-battery. In this 3rd switching circuit 6, middle 
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terminal 6a is pulled out fr<SKetween the arm (SI and dl) of an uppei^se, and the arms (S2 and d2) of 
the lower berth. 3rd at least one switching circuit 6 is formed, and the middle terminal 6a is connected to at 
least one of the tap-outs of the 1st group of a stator 2. The 3rd two switching circuit 6 is formed in the 
example of illustration, and middle terminal 6a of one 3rd switching circuit 6 is the tap-out t3 of the 1st 
group of a stator. The 3rd switching circuit 6 of another side is a tap-out t5 again. It connects, respectively. 
[0046] The 4th switching circuit 7 is constituted like the 3rd switching circuit 6. This 4th at least one 
switching circuit 7 is also formed, and that middle terminal 7a is connected to at least one of the tap-outs of 
the 2nd group to which middle terminal 5a of the 2nd switching circuit 5 is not connected. The 4th two 
switching circuit 7 is formed in the example of illustration, and middle terminal 7a of one 4th switching 
circuit 7 is a tap-out t4. It connects and middle terminal 7a of the 4th switching circuit 7 of another side is a 
tap-out t6. It connects. 

[0047] Although each switching device consists of an MOSFET of N channel form in the example shown 
in drawing 1 , each switching device may not necessarily be MOSFET, but may be a bipolar transistor, 
IGBT (gate insulation form bipolar transistor), etc. 

[0048] It is the diode Dl for rectification about the parasitism diode currently formed between the drain 
source when using MOSFET as each switching device. And D2 It can use by carrying out. 
[0049] In the example of illustration, since MOSFET is used as a switching device, it also sets to the 3rd 
switching circuit 6 and the 4th switching circuit 7, and it is the switching device SI of an upper case. And 
switching device S2 of the lower berth It is the diode Dl for rectification, respectively. And D2 Although 
parallel connection is carried out, such diodes for rectification may not exist. 

[0050] At the example of illustration, it is coil Wl -W6 from a dc-battery 9. In order to detect the flowing 
current, it is the switching device S2 of the lower berth of the 1st thru/or the 4th switching circuit 4-7. It is 
the shunt resistance Rl between a common node and the negative-electrode terminal of a dc-battery 9. It is 
inserted. 

[0051] In order to operate as a motor the dynamo-electric machine shown in drawin g 1 at the time of an 
internal combustion engine's starting and to make the hand of cut of a crankshaft rotate the magnet rotator 
1, the switch control section 8 which controls the 1st the 4th switching circuit 4 thru/or the switching 
device of 7 according to the output of the rotator magnetic pole sensor 3 is formed. 
[0052] As for this switch control section 8, the rotator magnetic pole sensor 3 has detected for example, N 
pole. The output Vh When it is in one level, it is the switching device SI of the upper case of the 1st 
switching circuit 4 and the 3rd switching circuit 6. Switching device S2 of the lower berth of the 2nd 
switching circuit 5 and the 4th switching circuit 7 It is made an ON state. The rotator magnetic pole sensor 
3 has detected the magnetic pole (for example, south pole) of another side. The output Vh When it is in the 
level of another side, it is the switching device SI of the upper case of the 2nd switching circuit 5 and the 
4th switching circuit 7. Switching device S2 of the lower berth of the 1st switching circuit 4 and the 3rd 
switching circuit 6 So that it may be made an ON state On-off control of the 1st thru/or the 4th switching 
circuit is carried out. 

[0053] When the rotator magnetic pole sensor 3 consists of a hole IC and this rotator magnetic pole sensor 
detects N pole in the example of illustration, and when the south pole is detected, it is the signal Vh of H 
level (high level) and L level (a low or zero level), respectively. It outputs. The signal distribution circuits 
8 A and 8B are established in the switch control section 8, and it is the output signal Vh of the rotator 
magnetic pole sensor 3 in signal distribution circuit 8 A. It is inputted as it is and the output signal of the 
rotator magnetic pole sensor reversed by the inverter circuit INV is inputted into signal distribution circuit 
8B. A rotational frequency and drive current control circuit 8C are prepared in the switch control section 8 
again, and it is [ the output signal of the rotator magnetic pole sensor 3, and ] the shunt resistance Rl in this 
rotational frequency and drive current control circuit 8C. The electrical potential difference of both ends is 
inputted. 

[0054] As for signal distribution circuit 8A, the rotator magnetic pole sensor 3 detects N pole. Signal Vh of 
H level While outputting Tap-out tl The 1st switching circuit 4 and tap-out t3 which were connected The 
3rd connected switching circuit 6 and tap-out t5 Switching device SI of the upper case of the 3rd connected 
switching circuit 6 The driving signals A, C, and E given, respectively are made into H level. Switching 
device SI of these switching circuits It is made an ON state. Moreover, signal distribution circuit 8B is a 
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tap-out t2, t4, and t6 at thislffle. Switching device S2 of the lower bertfrot the switching circuits 5, 7, and 
7 connected, respectively The switching device S2 of these switching circuits is made into an ON state by 
making the driving signals B, D, and F to give into H level. 

[0055] Moreover, the rotator magnetic pole sensor 3 detects N pole of a magnet rotator, and it is the signal 
Vh of H level. While outputting, signal distribution circuit 8 A is a tap-out t2 and t4. And t6 Switching 
device SI of the upper case of the switching circuits 5, 7, and 7 connected, respectively They are these 
switching devices SI, using driving signal B f to give, D\ and F 1 as L level. It maintains at an OFF state. 
[0056] The rotator magnetic pole sensor 3 detects the south pole of a magnet rotator, and it is the signal Vh 
of L level. While outputting Signal distribution circuit 8 A is a tap-out t2, t4, and t6. Driving signal B' given 
to the switching circuits 5, 7, and 7 connected, respectively, D f , and F' are made into H level. Switching 
device SI of the upper case of these switching circuits It is made an ON state and is a tap-out tl, t3, and t5. 
Switching device SI of the upper case of the connected switching circuits 4, 6, and 6 They are these 
switching devices SI, using the driving signals A, C, and E to give as L level. It is made an OFF state. 
[0057] moreover, while the rotator magnetic pole sensor 3 detects the south pole of a rotator and is 
outputting the signal of L level Signal distribution circuit 8B is a tap-out tl, t3, and t5. Switching device S2 
of the lower berth of the connected switching circuits 4, 6, and 6 Driving signal A 1 to give, C, and E 1 are 
made into H level. These switches S2 It is made an ON state and is tap-outs t2 and t4 and t6. Switching 
device S2 of the lower berth of the connected switching circuits 5, 7, and 7 They are these switching 
devices S2, using the driving signals B, D, and F to give as L level. It maintains at an OFF state. 
[0058] A rotational frequency and drive current control circuit 8C calculate the rotational frequency of a 
motor from the output frequency of the rotator magnetic pole sensor 3. When the calculated rotational 
frequency reaches the setting rotational frequency high [ more slightly than an engine's completion 
rotational frequency of starting ] and set up low slightly rather than the idling engine speed A drive halt 
command signal is given to the signal distribution circuits 8A and 8B, all the driving signals outputted from 
the signal distribution circuits 8A and 8B are made into L level, and it is coil Wl -W6. Supply of a drive 
current is suspended. 

[0059] A rotational frequency and drive current control circuit 8C are the shunt resistance Rl again. When 
the magnitude of the drive current detected from the electrical potential difference of both ends exceeds 
limiting value, a drive halt command signal is given to the signal distribution circuits 8A and 8B, and let all 
the driving signals outputted from the signal distribution circuits 8A and 8B be L level. Thereby, it is coil 
Wl -W6. It prevents that suspend supply of a drive current and an excessive current flows in a coil. 
[0060] In the starter generator shown in drawing 1 and drawing 2 the diode Dl for rectification of the 1st 
switching circuit 4, and D2 Diodes Dl and D2 for rectification of the 2nd switching circuit 5 The 1 st 
thru/or the 6th coil Wl -W6 The single phase bridge-tybe fiill-wave rectifier which rectifies the electrical 
potential difference which carries out induction to one coil W2 is constituted. When the electrical potential 
difference obtained between the direct-current output terminals of this rectifier circuit exceeds the terminal 
voltage of a dc-battery 9, the charging current is supplied to a dc-battery from this rectifier circuit. 
[0061] In the starter generator shown in drawing 1 and drawing 2 Whenever the polarity of the magnetic 
pole which the rotator magnetic pole sensor 3 detects changes, it is the tap-out tl of the 1st group of a dc- 
battery 9 to a stator, and t3. And t5 The condition of letting it pass and passing a current in a coil, The tap- 
out t2 of the 2nd group of a dc-battery 9 to a stator, and t4 And t6 The condition of letting it pass and 
passing a current in a coil is switched, and an engine's hand of cut is made to rotate the magnet rotator 1 . 
[0062] Drawing 3 shows the condition of a drive circuit when the rotator magnetic pole sensor 3 is 
outputting the signal of H level. While the rotator magnetic pole sensor 3 is outputting the signal of H level, 
it is a tap-out tl . And t3 and t5 Switching device SI of the upper case of the 1st connected switching circuit 
4 and the 3rd switching circuit 6 and 6 It is turned on and is tap-outs t2 and t4 and t6. Switching device S2 
of the lower berth of the 2nd connected switching circuit 5 and the 4th switching circuit 7 and 7 It is turned 
on. At this time, it is the switch SI of the upper case of a dc-battery 9 to the 1st switching circuit 4. Current 
i flows through middle terminal 4a, and this current i is a tap-out tl . It lets it pass and is a coil Wl . And W2 
Splitting is carried out. 

[0063] coil Wl the current which flowed - tap-out t6 from - switching device S2 of the lower berth of the 
4th switching circuit 7 letting it pass - a dc-battery 9 - returning - coil W2 the current which flowed - 
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tap-out t2 from — switchinj^^ice S2 of the lower berth of the 2nd sv^ftng circuit 5 It lets it pass and 
returns to a dc-battery 9. 

[0064] Moreover, a dc-battery 9 to tap-out t3 Switch SI of the upper case of the 3rd connected switching 
circuit 6 Diode dl It lets middle terminal 6a pass, and is a tap-out t3. Current i flows and this current is coil 
W3. W4 Splitting is carried out. coil W3 the current which flowed — tap-out t2 from — switching device S2 
of the lower berth of the 2nd switching circuit 5 letting it pass -- a dc-battery 9 - returning - coil W4 the 
current which flowed ~ tap-out t4 from — switching device S2 of the lower berth of the 4th switching 
circuit 7 It lets it pass and returns to a dc-battery 9. 

[0065] Furthermore, a dc-battery 9 to tap-out t5 Switching device SI of the upper case of the 3rd connected 
switching circuit 6 Diode dl It lets middle terminal 6a pass, and is a tap t5. Current i flows and this current 
is a coil W5. Coil W6 Splitting is carried out. coil W5 the current which flowed - tap-out t4 from - 
switching device S2 of the lower berth of the 4th switching circuit 7 letting it pass - a dc-battery 9 — 
returning - coil W6 the current which flowed - tap-out t6 from - switch S2 of the lower berth of the 4th 
switching circuit 7 It lets it pass and returns to a dc-battery. 

[0066] If a current flows in a coil as mentioned above, the magnet rotator 1 rotates and the ignition which is 
not illustrated performs ignition actuation, an internal combustion engine will start. A rotational frequency 
and drive current control circuit 8C suspend supply of the 1st the 4th switching circuit 4 thru/or the driving 
signal of 7, when the calculated rotational frequency reaches the set point slightly lower than an idling 
engine speed after it calculated an engine's rotational frequency from the frequency of the output of the 
rotator magnetic pole sensor 3 and the engine started. Thereby, it is the switching device SI of the 1st 
thru/or the 4th switching circuit. And S2 It is turned off and the dynamo-electric machine of drawing 1 
suspends the actuation as a motor. An internal combustion engine's rotational frequency settles down by the 
idling engine speed. 

[0067] if an internal combustion engine's engine speed exceeds an idling engine speed - magneto coil W2 
from - the diode Dl for rectification of the 1st and 2nd switching circuits 4 and 6, and D2 the constituted 
rectifier circuit — letting it pass — a dc-battery 9 — the charging current ic It is supplied. The condition at 
this time was shown in drawin g 4 . In the state of drawin g 4 , the switch control section 8 has suspended 
supply of the driving signal to the 1st the 4th switching circuit 4 thru/or all the switching devices of 7, and 
it is the switching device SI of all switching circuits. And S2 It is held at the OFF state. 
[0068] Coil W2 in the condition which each coil was expressed with the internal resistance r of AC power 
supply e and this coil, and this was expressed with the display of a cell equivalent, and showed in drawing 
4 as shown in drawin g 5 (A) Other coils Wl and W3 -W6 If the equal circuit which shows relation is 
drawn, it will become like drawing 5 (B). it is shown in drawing 5 (B) - as - coil W2 since the coils of an 
except differ in a phase 180 degrees by turns - coil Wl And W3 -W6 the electrical potential difference 
obtained to the both ends of a series circuit - coil W2 from - becoming the same as the electrical potential 
difference obtained, the balance of an electrical potential difference does not collapse. Moreover, it sets to 
the equal circuit of drawin g 5 (B), and is a coil W2. The circuit and coil Wl which become since 
independent And W3 -W6 In a series circuit, it is a coil W2. Since independent and the direction of the 
becoming circuit has small internal resistance, the charging current is a coil W2 mostly. It will be decided. 
Therefore, the charging current of a dc-battery is a coil W2 mostly. Since it becomes equal to the output 
current, the burden concerning a semiconductor device can be lessened and a possibility that the excessive 
charging current of a dc-battery may flow and a dc-battery may be damaged at the time of an engine's 
inside high-speed operation can be abolished. 

[0069] Moreover, when charge of a dc-battery 9 is completed and the electrical potential difference of the 
both ends of this dc-battery 9 exceeds the set point, it is the switching device SI of the surface of the 1st 
and 2nd switching circuits 4 and 5. It is the switching device S2 of the lower side of both switching circuits, 
making it both OFF states. By making it coincidence at an ON state, it is a magneto coil W2. It can connect 
too hastily and charge of a dc-battery can be stopped. At this time, it is the switching device S2 of the lower 
side of the 1st and 2nd switching circuits 4 and 5. Since it becomes a short-circuit current for one coil, the 
short-circuit current which lets pass and flows is a switching device S2. An excessive burden is not placed. 
[0070] An example of the timing chart which shows the relation between the engine speed of the internal 
combustion engine using the starter generator shown in drawin g 1 and drawing 2 , the electrical potential 
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difference of the dc-batter^^^tged by this generator, and the control ^^n of a switching circuit was 
shown in drawing 6 . 

[0071] I>avdng_6 (A) is what showed the temporal response of an engine's rotational frequency, and in this 
example, once an engine starts, since the flame failure was carried out, it assumes the case where restart 
actuation is performed. It sets to this drawing and is Nl. An idling engine speed is shown and it is N2. The 
setting rotational frequency for checking the completion of starting is shown. 

[0072] Moreover, drawin g 6 (B) is the shunt resistance Rl . When the current detected with the electrical 
potential difference which appears in both ends exceeds limiting value, the overcurrent detecting signal 
obtained from the overcurrent sensing circuit which is not illustrated is shown, and drawing 6 (C) shows 
the temporal response of the terminal voltage of a dc-battery 9. 

[0073] drawing 6 - (-- D --) - a rotator - a magnetic pole - a sensor - three - an output signal -- being 
shown — drawin g 6 — (— E — ) — or — (~ H — ) — respectively — a switch — a control section — eight — 
outputting - a driving signal (A, C, E) - (- A — 1 — C — ' — E — ' --) - and (B, D, F) (B\ D\ F f ) it is shown. 

[0074] At the example shown in drawing 6 , it is time of day To. In order to set and to put an engine into 
operation, the key switch which is not illustrated is made into the ON state, when a key switch is made into 
an ON state, according to the output level of the rotator magnetic pole sensor 3, it is shown in the switching 
device of switching circuits 4-7 from the switch control section 8 at drawing 6 (E) thru/or (H) — as ~ a 
driving signal (A, C, E), and (A, C\ E 1 ) - and (B, D, F) (B\ D\ F') it is given. At the example of 
illustration, it is time of day To. Since the level of the output of the rotator magnetic pole sensor 3 is in H 
level immediately after making a key switch into an ON state, driving signals A, C, and E and B\ D\ and F 
make it H level — having — a switching circuit 4 and tap-out t4 The switching circuit 6 and tap-out t5 which 
are connected Switching device SI of the upper case of the connected switching circuit 6 The 2nd 
switching circuit 5 and tap-out t4 The switching circuit 7 and tap-out t6 which are connected Switching 
device S2 of the lower berth of the connected switching circuit 7 It is turned on. Thereby, it is coil Wl -W6 
from a dc-battery 9. A big drive current flows and the terminal voltage of a dc-battery 9 falls. Coil Wl -W6 
Switching device S2 of the switching circuit where a rotational frequency and drive current control circuit 
8C made driving signal B\ D\ and F L level as shown in drawing 6 (H), and these driving signals were 
given since an overcurrent detecting signal would occur as shown in drawingjS (B) if the flowing drive 
current exceeds limiting value It is made an OFF state. An overcurrent detecting signal disappears by this 
and driving signal B ? , D f , and F 1 occur again, thus - the time of an engine's starting » coil Wl -W6 since 
the switching device of the lower berth of a switching circuit is made into an OFF state whenever flowing 
drive ****** exceeds limiting value - coil Wl -W6 ****-- a drive current flows intermittently. 
[0075] Since the load of a motor becomes light after a rotational frequency rises to some extent, it is coil 
Wl -W6. The flowing current stops exceeding limiting value, and it stops generating an overcurrent 
detecting signal, the example shown in drawing 6 — time of day Tl since the engine did the flame failure 
according to a certain cause after it set and the rotational frequency exceeded the idling engine speed ~ a 
rotational frequency ~ falling - time of day T2 setting - a rotational frequency - the set point N2 up to « 
when it falls, restart actuation of an engine is performed. 

[0076] Time of day T2 Time-of-day T3 after setting and performing restart actuation It sets and an engine 
speed is idle rpm Nl. It exceeds and charge of a dc-battery 9 is started. Moreover, time-of-day T four Since 
it set and the terminal voltage of a dc-battery 9 exceeded the set point, it is the switching device S2 of the 
lower berth of the 1st and 2nd switching circuits 4 and 5. It is made coincidence at an ON state and is a coil 
W2. It has connected too hastily. This coil W2 Since charge of a dc-battery 9 is stopped by the short circuit, 
the terminal voltage of a dc-battery 9 falls by it. Time of day T5 When it sets and the terminal voltage of a 
dc-battery 9 becomes below the set point, it is the switching device S2 of the lower berth of the 1st and 2nd 
switching circuits 4 and 5. It is made an OFF state and charge of a dc-battery is resumed. 
[0077] When a dc-battery is charged in the circuit shown in drawing 4 and the charging current runs short 
As shown in drawin g 7 , it is the charge inhibition diode dl and d2. Only the 3rd switching circuit 6 and the 
4th one switching circuit 7 which are inserted are prepared, respectively. It is a tap-out t5 about each 
middle terminal. And t6 It connects and the middle terminal of the 1st switching circuit 4 prepared two [ at 
a time ] or the 2nd switching circuit 5 is connected to the remaining tap-outs. 
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[0078] Thus, the equal cird^it the time of constituting becomes like cM^ing 8 . In this case, the charging 
current is a coil W2 and W3. And W4 It can be mostly decided with three coils and the about 3 times as 
much charging current as the charging current which flows to a dc-battery in the example shown in drawin g 
1 can be passed. Moreover, in the circuit of dra wing 7 , it is a tap-out tl . And t2 The rectifier circuit 
constituted by the diode for rectification of switching circuits 4 and 5 connected, respectively, Tap-out t2 
And t3 The rectifier circuit constituted by the diode for rectification of switching circuits 5 and 4 
connected, respectively, Tap-out t3 And t5 Three rectifier circuits with the rectifier circuit constituted by 
the diode for rectification of switching circuits 4 and 5 connected, respectively are three coils W2 and W3, 
respectively. And W4 Since it corresponds, The burden concerning each diode which constitutes a rectifier 
circuit only increases more slightly than the case where the circuit shown in drawing 1 is used. 
[0079] Moreover, the circuit of drawing 7 to the charge inhibition diode dl and d2 If it removes and all 
switching circuits are made into the 1st switching circuit 4 or the 2nd switching circuit 5, an equal circuit 
becomes like drawi n g 9 and can pass the about 6 times [ in the case of drawing 1 ] as many charging 
current as this. Drawing 10 shows the example to which it enabled it to change the charging current of a dc- 
battery broadly using the ability to change the charging current by changing the number of the switching 
circuits which prevent the output of a current as mentioned above. 

[0080] At this example, it is tap-out tl -t6. Switching circuit Ul identically constituted to each Or U6 It is 
prepared. 

[0081] Each switching circuit consists of an arm of the lower berth connected to the arm of an upper case, 
and the arm of this upper case at the serial, and is a switching circuit Ul . Or U6 The middle terminal pulled 
out from between the arm of each upper case and the arms of the lower berth is a tap-out tl . Or it connects 
with t6. 

[0082] Switching circuit Ul -U6 Where the arm of each upper case is located in the positive-electrode 
terminal side of a dc-battery 9, it connects with juxtaposition to the both ends of a dc-battery 9. 
[0083] main-switch component SI of the upper case which permits the energization of a current from 
which the arm of the upper case of each switching circuit flows out of a dc-battery at the time of ON It is 
the main-switch component SI of an upper case about the energization direction at the time of ON. It is 
made the energization direction and reverse at the time of ON, and is the main-switch component SI of this 
upper case. Switching device SI 1 for control of the upper case which received and was connected to the 
serial, it turns to hard flow to the energization direction at the time of ON of the main-switch component SI 
of an upper case — having — main-switch component SI of an upper case Diode Dl for rectification of the 
upper case by which parallel connection was carried out by receiving an upper case — control -- ** — a 
switching device — S — one ~ 1 — ON— the time — energization ~ a direction - hard flow — turning - 
having — this — an upper case — control — ** — a switching device — S — one — 1 — parallel connection — 
carrying out - having had - a bypass ~ ** ~ diode - D ~ one - ' - from - becoming - **** . 
[0084] moreover, main-switch component S2 of the lower berth which permits energization of the current 
from which the arm of the lower berth of each switching circuit returns to a dc-battery at the time of ON It 
is the main-switch component S2 of the lower berth about the energization direction at the time of ON. 
Switching device S2 * for control of the lower berth which made it the energization direction and reverse at 
the time of ON, and was connected to the main-switch component of the lower berth at the serial, it turns to 
hard flow to the energization direction at the time of ON of the main-switch component of the lower berth - 
- having — main-switch component S2 of the lower berth Diode D2 for rectification of the lower berth by 
which parallel connection was carried out the lower berth ~ control - ** - a switching device - ON — the 
time — energization — a direction — hard flow — turning — this — the lower berth — control — ** — a 
switching device — parallel connection — carrying out ~ having had — the lower berth » a by-pass diode — 
D — two ~ f — from — becoming — **** . 

[0085] Main-switch component SI of the upper case of illustration Consisting of an MOSFET which 
connected the drain to the positive-electrode terminal of a dc-battery, switching device SI 1 for control of an 
upper case is the main-switch component SI of an upper case. It consists of an MOSFET which connected 
the source to the source of MOSFET to constitute. 

[0086] Moreover, main-switch component S2 of the lower berth It consists of an MOSFET which 
connected the source to the negative electrode of a dc-battery, and switching device S2 ' for control of the 
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lower berth consists of an MOSFET which connected the drain to the annn of MOSFET which constitutes 
the main-switch component S2, and connected the source to the drain of MOSFET which constitutes 
switching device SI 'for control of an upper case. 

[0087] And switching circuit Ul Or U6 The drain of MOSFET which constitutes switching device SI ' for 
control of each upper case, It is the middle terminal ul, respectively from a node (node of the arm of an 
upper case, and the arm of the lower berth) with the source of MOSFET which constitutes switching device 
S2 ' for control of the lower berth. Or u6 It is pulled out. These middle terminals ul Or u6 Tap-out tl which 
corresponds, respectively Or t6 It connects. 

[0088] Above-mentioned switching circuit Ul -U6 In order to control, the switch control section which is 
not illustrated is prepared, and it is a switching circuit Ul from this switch control section. Or U6 It is a 
driving signal Al to a switching device SI and SI ', respectively. Or Fl And A2 Or F2 It is given. 
Moreover, a switch control section is a switching circuit Ul. Or U6 Switching device S2 ' and S2 It is 
driving signal A3, respectively. Or F3 And A4 Or F4 It gives. 

[0089] So that a switch control section may make the hand of cut of a crankshaft rotate a magnet rotator at 
the time of an internal combustion engine's starting the time of the output of the rotator magnetic pole 
sensor 3 being in one level (for example, H level) - the 1st group's tap-out tl, and t3 And t5 The switching 
circuit Ul where the middle terminal was connected, and U3 And U5 Main-switch component SI of an 
upper case The 2nd group's tap-out t2, and t4 And t6 Switching circuits U2 and U4 where the middle 
terminal was connected And U6 Main-switch component S2 of the lower berth It is made an ON state. 
When the output of a rotator magnetic pole sensor is in the level of another side said 2nd group's tap-out t2, 
and t4 and t6 Main-switch component SI of the upper case of a switching circuit to which the middle 
terminal was connected The 1st group's tap-out tl, and t3 And t5 Main-switch component S2 of the lower 
berth of a switching circuit to which the middle terminal was connected It controls to make it an ON state. 
A switch control section is the main-switch component SI of the upper case of each switching circuit again, 
after an internal combustion engine starts. And main-switch component S2 of the lower berth While 
holding to both OFF states Switching device SI ' for control of the upper case of the switching circuit of the 
predetermined number chosen according to the desired value which is the charging current of a dc-battery 
9, and switching device S2 ' for control of the lower berth are made into an OFF state. It controls to hold 
switching device SI 'for control of the upper case of other switching circuits, and switching device S2 ' for 
control of the lower berth to an ON state. 

[0090] In case it is made to operate as a generator in the circuit shown in drawing 10 after an engine starts, 
it is a switching circuit Ul . Or U6 Supposing it makes all of switching device SI 'for control, and S2 ' into 
an ON state, a V pairs of output voltage output current I property will become like the curve a of drawing 
H , and terminal voltage is VB. The charging current which flows to a dc-battery is Ic3. It becomes. 
[0091] On the other hand, switching circuit U5 And U6 If switching device SI ' for control and S2' are 
made into an OFF state, the charging current will fall to Ic2 like Curve b. Moreover, switching circuit U3 
Or U6 If switching device SI ' for control and S2 ' are made into an OFF state, the charging current will fall 
to Icl like Curve c. 

[0092] Switching circuit Ul if it constitutes as shown in drawin g 10 , after an engine will start Or U6 By 
making alternatively switching device SI ' for control, and S2 ' into an ON state, the charging current of a 
dc-battery can be changed suitably. 

[0093] As shown in drawin g 1 , when it constitutes, the charging current is a coil W2. Although an 
unbalanced load is applied to a rotator according to armature reaction in order to flow partially As shown in 
drawing 12 , while doubling the pole of the magnet rotator 1(12 poles) As the pole of a stator 2 is doubled 
(12 poles) and it was shown in drawing 13 If the tap-outs (tl, t7, t2 and t8, t3 and t9, t4, tlO, t5 and tl 1, and 
t6 and tl2) connected with the coil in phase in the location left 1 80 degrees on the machine square are 
connected mutually Coil W2 which is in the position of symmetry left 180 degrees in case it is made to 
operate as a generator after an engine starts And W8 Since the charging current flows, it can prevent 
applying an unbalanced load to a rotator. 

[0094] Drawing 14 and drawing 15 are what showed other examples of a configuration of the starter 
generator concerning this invention, and where a coil is developed, they are shown in drawing 15 . A 
rotator 1 is constituted from this example by 12 poles, the slot of 12 is prepared in an armature core 200, 
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and it is a coil Wl. Or rang^Jover three slots, the distribution volume^p winding) of W12 is carried out. 
In drawing 14 (B), the slot number 1 thru/or 12 are given to a series of slots. Coil Wl Or W12 makes each 
direction of a volume the same, a lap winding is carried out one by one to the slot of an armature core, and 
it is connected to the serial so that a closed circuit may be constituted. It is twisted around a series of pins 
203 by which the base was embedded and fixed to the frame 202 made of insulating resin fixed to the 
armature core 200, and the passage section between coils is these pins 203 and 203 and a tap-out tl from --. 
Or tl2 is pulled out. coil Wl or — from a connection with the volume first terminal section of the coil 
which resembles the terminal section in each volume end of W12, respectively, and adjoins — respectively - 
- tap-out tl Or tl2 is pulled out and the switching circuit 4 thru/or the middle terminal of 7 are connected to 
these tap-outs. The configuration of a switching circuit and the configuration of the switch control section 8 
are the same as that of the example shown in drawing 13 except for the point of using MOSFET of a P 
channel mold as a switching device of the upper case of each switching circuit. 

[0095] Moreover, in this example, as shown in drawin g 14 (A) and drawin g 15 , the magnet 20 for location 
detection of the shape of a ring magnetized like the magnetic pole of a magnet rotator is attached in the 
periphery of the boss section 102 prepared in the flywheel 100 of a rotator, and the rotator magnetic pole 
sensor 3 is formed so that the magnetic pole of this magnet 20 may be detected. The rotator magnetic pole 
sensor 3 of illustration is arranged in the location (location between the adjacent coils W5 and W8) which 
****s into a No. 6 slot. The output lead of the rotator magnetic pole sensor 3 is drawn outside through wire 
harness 21, and is connected to the switch control section 8. 

[0096] Drawing 15 shows the flow of the current i when operating as a starter motor. In this example, the 
coil side of each coil with which the armature current i is flowing, and the field pole of a magnet rotator 
correspond by 1 :1, and torque is generated effectively. 

[0097] The charging current ic at the time of operating the dynamo-electric machine of drawmg„14 as a 
generator Flow was shown in drawing 16 . Charging current ic Coil W2 in the position of symmetry left 
1 80 degrees And W8 It flows. 

[0098] In this dynamo-electric machine, since each coil is coiled ranging over three slots, the three field 
poles exist like NSN inside each coil, and it is arranged so that the flowing speed may negate one pair of 
each other's field poles to each coil. Therefore, the magnetic flux interlinked with each coil becomes the 
same as the magnetic flux for one pole. Thus, if the distribution volume of the coil is carried out, even if it 
restricts the coil which takes out the charging current so that the output voltage at the time of an idling may 
become equal to battery voltage, load balance at the time of charge can be made good. 
[0099] In the example shown in drawin g 14 , although the coil is wound ranging over three slots, each coil 
can also be wound ranging over five slots. If a coil is wound ranging over five slots, the number of the 
magnetic poles which work in case it operates as a starter motor will increase, but since it is the same as 
that of the case where a coil is wound around one pole, the electrical potential difference generated when it 
is made to operate as a generator is effective when the difference between a starter motor property and a 
generator property is large. 

[0100] Like the above-mentioned example, the example of concrete circuitry of the switch control section 8 
in the case of preparing six switching circuits was shown in drawin g 17 . Operational amplifier OP1 by 
which connection was carried out so that a voltage follower circuit might be constituted from this example, 
when the rotator magnetic pole sensor 3 outputted the signal of H level Inverter circuit IN VI INV2 and 
INV3 It lets it pass and is a transistor TR1 . Since the signal of L level is given to the base, it is this 
transistor TR1 . It is made an OFF state. Moreover, it is a transistor TR2 at this time. The signal of H level 
is given to the base and it is this transistor TR2. Since it is turned on, it is the switching device SI of 
switching circuits 4 and 6. Transistor TR3 which constitutes a driver It is turned on and is a tap-out tl, t3, 
and t5. Switching device SI of the upper case of switching circuits 4, 6, and 6 to which the middle terminal 
was connected, respectively FET to constitute is turned on. 

[0101] moreover, when the rotator magnetic pole sensor 3 outputs the signal of H level Operational 
amplifier OP2 Inverter INV4 INV5 INV6 INV7 It lets it pass and is a transistor TR4. Although this 
transistor TR4 is turned on since the signal of H level is given to the base At this time, it is a transistor 
TR5. The signal of L level is given to the base and it is this transistor TR5. Since it is in an OFF state, it is 
the switching device SI of the upper case of switching circuits 5 and 7. Transistor TR6 which constitutes a 
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driver It is in an OFF state^^ 

[0102] When the output of the rotator magnetic pole sensor 3 is H level, it is an inverter INV9 again. Since 
an output is L level, it is a transistor TR8. It is in an OFF state. At this time, it is the switching device S2 of 
the lower berth of switching circuits 4 and 6. Since a driving signal is not given to FET to constitute, it is 
this switching device S2. It is in an OFF state. On the other hand, since it is H level, the output of an 
inverter INV10 is a transistor TR9. It is turned on. Since a driving signal is given to MOSFET which 
constitutes the switching device of the lower berth of switching circuits 5 and 7 by this, it is this switching 
device S2. It is turned on. 

[0103] When the polarity of the magnetic pole which the rotator magnetic pole sensor 3 detects is reversed 
and the output is set to L level, it is an inverter INV3. Since an output is set to H level, it is a transistor 
TR1. It is turned on and is each transistor TR3. Supply of base current is prevented. Therefore, each 
transistor TR3 It is turned off and is the switching device SI of the upper case of switching circuits 4 and 6. 
Supply of a driving signal stops. Thereby, it is the switching device SI of the upper case of switching 
circuits 4 and 6. It is turned off. 

[0104] Moreover, when the output of the rotator magnetic pole sensor 3 is set to L level, it is an inverter 
INV6. An output and inverter INV7 Since an output is set to H level, it is a transistor TR5. It is turned on. 
Moreover, it is an inverter INV7 at this time. Since an output becomes L bels, it is a transistor TR4. 
Transistor TR6 which it is turned off and is the driver of the switching device of the upper case of 
switching circuits 5 and 7 It is turned on. Therefore, switching device SI of the upper case of switching 
circuits 5 and 7 It is turned on. 

[0105] When the output of the rotator magnetic pole sensor 3 is L level, it is an inverter INV9 again. Since 
an output is H level, it is a transistor TR8. It is turned on and transistor TR8 ' is turned off. Thereby, it is the 
switching device S2 of the lower berth of switching circuits 4 and 6. Since a driving signal is given, it is 
this switching device S2. It is turned on. Since the output of an inverter INV10 is L bels at this time, it is a 
transistor TR9. It is turned off and transistor TR9 ' is turned on. this time - switching device S2 of the 
lower berth of switching circuits 5 and 7 **** - since a driving signal is not given — this switching device 
S2 It is turned off. 

[0106] Whenever the output of the rotator magnetic pole sensor 3 is set to H level in the circuit of drawin g 
17 , it is an operational amplifier OP3. It lets it pass and a square wave pulse is impressed to a differential 
circuit 30. At this time, a differential circuit 30 is a transistor TR7 by the start of a square wave pulse. In 
order to give a pulse, it is this transistor TR7. It is turned on [ short-time ] and is a capacitor CI . It is 
resistance R2 about a charge. It is made to let pass and discharge. Transistor TR7 When turned off, it is a 
capacitor CI . Resistance R3 It lets it pass and charges with the fixed time constant. An engine's engine 
speed is low, and while the output frequency of the rotator magnetic pole sensor 3 is low, it is a capacitor 
CI. A discharge period is long and it is a capacitor CI. Since the time amount to charge is long, the 
terminal voltage of this capacitor is high. When an engine's engine speed rises and the output frequency of 
the rotator magnetic pole sensor 3 becomes high, it is a capacitor CI. Discharge spacing becomes short and 
it is a capacitor CI. Since the time amount to charge becomes short, it is this capacitor CI. The electrical 
potential difference of both ends becomes low. Therefore, capacitor CI Terminal voltage changes almost in 
inverse proportion to an engine's rotational frequency. When an engine's engine speed is under the 
completion engine speed of starting in the example of illustration, it is a capacitor CI. Terminal voltage is 
resistance R4. The circuit constant is set up as it is over the reference voltage of both ends. 
[0107] In the condition that an engine's engine speed is lower than the completion engine speed of starting, 
it is a capacitor CI. The electrical potential difference of both ends is resistance R4. Since it is higher than 
the reference voltage obtained to both ends, it is a comparator CP 1 . The output has L level and is an 
inverter INV8. Since an output is H level, it is an inverter INV2. And INV6 It is permitted that an output 
changes to H level and L level. When an engine's engine speed exceeds the completion engine speed of 
starting, it is a capacitor CI. The electrical potential difference of both ends is resistance R4. Since it 
becomes lower than the reference voltage obtained to both ends, it is a comparator CP 1 . An output is set to 
H level and it is an inverter INV8. An output is set to L level. Thereby, it is an inverter INV2. And INV6 
Since an output is held at L level, it is a transistor TR1 . It is held at an ON state and is a transistor TR5. It is 
held at an OFF state. 
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[0108] When an engine's s^Pftg is completed and the engine speed e^BRs the completion engine speed 
of starting, it is a transistor TR1 as mentioned above. It is held at an ON state and is a transistor TR5. Since 
it is held at an OFF state, it is the switching device SI of a switching circuit 4 thru/or the upper case of 7. 
The output of a rotator magnetic pole sensor is involved how, there is nothing, it is held at an OFF state, 
and the actuation as a starter motor is forbidden. 

[0109] At this example, it is [ a differential circuit 30 and ] a transistor TR7. Resistance R2 And R3 
Capacitor CI The frequency / electrical-potential-difference converter which changes the output frequency 
of a rotator magnetic pole sensor into a voltage signal are constituted. 

[01 10] It sets in the circuit of drawing 17 and is the terminal voltage VB of a dc-battery 9. Comparator CP 
2 It is inputted and is compared with reference voltage Vrl . Terminal voltage VB of a dc-battery When it is 
one or less reference voltage Vr, it is a comparator CP 2. Since an output is H level, the output of an 
inverter INV1 1 has L level. In this condition, transistors TR1 1 and TR12 are turned off, and they are an 
inverter INV1, INV5, and INV2. And it is permitted that the output of INV10 changes to H level and L 
level. 

[0111] Terminal voltage VB of a dc-battery 9 When reference voltage Vrl is exceeded, it is a comparator 
CP 2. Since an output is set to L level and the output of an inverter INV1 1 is set to H level, transistors 
TR1 1 and TR12 are turned on. At this time, it is an inverter INV1, and INV5 and INV2. And the output of 
INV10 is held at L level. At this time, it is an inverter INV9. Since both an output and the output of an 
inverter INV10 are set to H level, it is a transistor TR8. And TR9 It is turned on [ both ] and is a tap-out tl . 
And t2 Switching device S2 of the lower berth of switching circuits 4 and 5 to which the middle terminal 
was connected, respectively It is turned on [ both ]. Thereby, it is a coil W2. In order to connect too hastily, 
charge of a dc-battery 9 is suspended. 

[0112] the circuit of drawing 17 — again — shunt resistance Rl the electrical potential difference obtained 
to both ends — operational amplifier OP4 Current detecting signal Vi after being let pass and amplified 
****** - comparator CP 3 It is inputted and is compared with reference voltage Vr2. If the flowing drive 
current exceeds limiting value in case it is made to operate as a starter motor, it is the current detecting 
signal Vi. In order to exceed reference voltage Vr2, it is a comparator CP 3. An output is set to L level and 
the output of an inverter INV12 is set to H level. Thereby, a timer 31 starts time limit actuation. If a timer 
3 1 completes time limit actuation, base current will be given to a transistor TR1 3 and this transistor TR1 3 
will be made into an ON state. Thereby, it is an inverter INV9. It reaches, the output of INV10 is held at L 
level, and it is the switching device S2 of the lower berth of each switching circuit. A drive is stopped and 
it is a coil Wl . Or W6 Supply of a drive current stops. 

[01 13] Drawing 1 8 is what showed other examples of concrete circuitry of the switch control section 8 in 
the case of preparing six switching circuits, and in this example, charge inhibition diode (dl shown in 
drawing 17 and d2) is omitted from the 3rd switching circuit 6 and the 4th switching circuit 7, and in order 
to prevent instead that the charging current of a dc-battery flows through the 3rd switching circuit and the 
4th switching circuit, the tap selecting switch is used. 

[0114] That is, at the example of drawing 18 , the 3rd switching circuit 6 is the switching device SI of an 
upper case. Switching device S2 of the lower berth connected to the serial to the switching device of this 
upper case It has. Switching device SI of an upper case While connecting with the both ends of this dc- 
battery in the condition of having turned to the positive-electrode terminal side of a dc-battery 9 Switching 
device SI of an upper case Switching device S2 of the lower berth The middle terminal pulled out from 
between It connects with the middle terminal of the 1st switching circuit 4 through tap selecting-switch St3 
for the 3rd switching circuit of the tap-out of the 1st group of a stator which is not connected in which at 
least one on-off control (the example of illustration t3, t 5) is possible. 

[0115] Moreover, the 4th switching circuit 7 is constituted like the 3rd switching circuit 6, and is connected 
through tap selecting-switch St4 for the 4th switching circuit of the 2nd group's tap-out to which the middle 
terminal of the 2nd switching circuit 5 is not connected for the middle terminal in which at least one on-off 
control (the example of illustration t4, 1 6) is possible. 

[01 16] In this case, the switch control section 8 makes an ON state each tap selecting switches St3 and St4, 
when an internal combustion engine's engine speed is under the completion engine speed of starting. When 
an internal combustion engine's engine speed has become more than the completion engine speed of 
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starting, while controlling tap selecting switch to make each tap ^^ting switches St3 and St4 into an 
OFF state In order to make the hand of cut of a crankshaft rotate a magnet rotator at the time of an internal 
combustion engine's starting When the output of the rotator magnetic pole sensor 3 is in one level, it is the 
switching device SI of the upper case of the 1st switching circuit 4 and the 3rd switching circuit 6. 
Switching device S2 of the lower berth of the 2nd switching circuit 5 and the 4th switching circuit 7 It is 
made an ON state. So that the switching device of the lower berth of the 2nd switching circuit, the 
switching device of the upper case of the 4th switching circuit and the 1st switching circuit, and the 3rd 
switching circuit may be made into an ON state, when the output of the rotator magnetic pole sensor 3 is in 
the level of another side It is constituted so that on-off control of the 1st thru/or the 4th switching circuit 
may be carried out. 

[0117] In the example of illustration, the relay is used as tap selecting switches St3 and St4. Normally open 
contact a3 of the relay which constitutes tap selecting-switch St3 The middle terminal and tap t3 of the 3rd 
switching circuit 6 Or t5 It is inserted in between. Normally open contact a4 of the relay which constitutes 
tap selecting-switch St4 The middle terminal and tap t4 of the 4th switching circuit 7 Or t6 It is inserted in 
between. Moreover, coil Y3 of the relay which constitutes tap selecting-switch St3 And coil Y4 of the relay 
which constitutes tap selecting-switch St4 It connects with juxtaposition mutually and the parallel circuit of 
the coil of these relays is connected to the power source which is not illustrated through the circuit between 
collector emitters of a transistor TR15. And comparator CP 1 An output is given to the base of a transistor 
TR15 through an inverter INV15, an engine's engine speed is lower than the completion engine speed of 
starting, and it is a comparator CP 1 . When the output has L level A transistor TR1 5 is turned on, the relay 
which constitutes the tap selecting switches St3 and St4 is excited, an engine's engine speed becomes more 
than the completion engine speed of starting, and it is a comparator CP 1. When the output has H level A 
transistor TR15 is turned off and the relay which constitutes the tap selecting switches St3 and St4 is de- 
energized. Other configurations are the same as that of what was shown in drawing 17 . 
[0118] In the circuit shown in drawing 1 8 , an engine's engine speed is lower than the completion engine 
speed of starting, and it is a comparator CP 1 . When an output is in L level In order to excite the relay 
which constitutes the tap selecting switches St3 and St4 by turning on a transistor TR15, respectively, The 
relay contact a3 which constitutes these tap selecting switches, and a4 It closes and the middle terminal of 
the 3rd switching circuit 6 and the 4th switching circuit 7 is connected to a predetermined tap, respectively. 
Therefore, at the time of an engine's starting, a drive current is given to all the coils of a stator and a big 
output torque is obtained. 

[01 19] When an engine's engine speed exceeds the completion engine speed of starting, it is a comparator 
CP 1 . Since an output is set to H level, a transistor TR1 5 is turned off and the relay which constitutes the 
tap selecting switches St3 and St4, respectively is de-energized. Therefore, the relay contact a3 which 
constitutes these tap selecting switches and a4 It opens and the middle terminal of the 3rd switching circuit 
6 and the 4th switching circuit 7 is separated from a predetermined tap, respectively. Therefore, after an 
engine's starting is completed, they are the diode Dl for rectification of some coils of a stator to the 1st 
switching circuit 4 and the 2nd switching circuit 5, and D2. The charging current flows to a dc-battery 9 
through the rectifier circuit constituted, and overcharge of a dc-battery is prevented. Other actuation is the 
same as that of the example shown in drawing 17 . 

[0120] Although the relay constituted the tap selecting switch from the example shown in drawing 18 , this 
tap selecting switch is not necessarily restricted to a relay that what is necessary is just the switch in which 
on-off control is possible. 

[0121] Although the relay according to individual constitutes the tap selecting switches St3 and St4, 
respectively, you may make it constitute the tap selecting switches St3 and St4 from an example shown in 
drawing 18 using one relay which has the contact of the necessary number. 

[0122] Like the example shown in drawing 17 , it is the charge inhibition diode dl and d2 to the 3rd 
switching circuit and the 4th switching circuit. By preparing When it is prevented that the charging current 
flows to a dc-battery through the 3rd switching circuit and the 4th switching circuit after the engine started 
Diode dl and d2 In case it lets it pass and the current which was flowing intercepts, it is diode dl and d2. 
Although there is a possibility of a spike electrical potential difference occurring, and this spike electrical 
potential difference serving as a noise, and having a bad influence on actuation of a control circuit If a relay 
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is used as shown in drawinf 

[0123] In the above-mentioned example, although the number of magnetic poles of a rotator and the 
number of coils of a stator were made the same, generally, a rotator is n pole (n is four or more even 
number), and this invention can be applied, when preparing m coils (m=nxalpha) (alpha is one or more 
integers) in a stator. 

[0124] Although hardware circuitry constituted the switch control section 8 from the example shown in 
drawing 17 , the switch control section 8 is also realizable by making a microcomputer perform a 
predetermined program. 
[0125] 

[Effect of the Invention] As mentioned above, since a drive current can be passed in all the coils of a stator 
and they can be made to generate big torque according to this invention in case an internal combustion 
engine is put into operation, an engine can be started convenient. Moreover, since it lets the rectifier circuit 
constituted by the diode for rectification of the upper case of some switching circuits, and the diode for 
rectification of the lower berth pass and the charging current was supplied to the dc-battery from some coils 
of a stator after the engine started, it can prevent the excessive charging current flowing to a dc-battery at 
the time of an engine's inside high-speed rotation. 

[0126] Moreover, since the actuation as a starter motor can be made to perform only by using one rotator 
magnetic pole sensor according to this invention, there is an advantage which can simplify a drive circuit. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 5 2] J* ^^8^35 81*. SeT-^ffiir^ 

U~</U Id £> ^ £ # izgg 2 * W y ^--IhIK 5 RXfit5 4 ^ >f y 
f@iS7 0±ftW^>fyf*fSl ill 5/^088 

[0 0 5 3] IH^OCTT'fi. ElE^8l«-fr^*3 3ftS^— 
gtf 8 tdfift ^#ffitslB 8 A&tf 8 B T^Rtt bnt V NT. 

m^saiHiK 8 A^ttinie^Kai-fe: 3 comt)im^rv 

h a**S>**A*£*U «-&»ElHlB8Blcrt: % -f W< 
— ^HIK I NVIdJ: DKteSttitlsie^Kffi-feV^offi 

|E»-K»«SI»J»iaB8C3ftSKJtbix'rv^'C. roiel 
«E* • ffiW@^*iJ®lH]K8 Ctcili. Isie^Kffi-fe^* 3 

[0054] «-j§-#bie!B8 At*. Eimx-ntm-**-** 

4. ^^^ffi^t3 (C^gg$tLfcm3^-r 7«6, • 
IEIhJB8 Bli, * >y?ffi* t2 , t4 , t6 (C*tL«t*n 
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^S2 \z.5-x.z>mmm j %>&, d, F^H^at, 

[0 0 5 5] ifcEME-T-Bia-fe 3 ^^^[eI^ON 

tw. ff-S§-#KlElS&8 A«±, t2 , t4St^t 

6 JC*n***LS8KS*tfc^>f y*-|H]K5 f 7, 7(0±g 

[00 5 6] [elte^F-Kffi-fc V* 3 as«5EHE-?-<0 S *S£r 

«^EIeI»8 A*5^ y^jg^ t2 , t4 , t6 C^iX 
^PixSBKSttfc^-ry^EIBS, 7, 7|c:^x.£I£Uj{b 

y^-|sIBo±a©^<y^-* : f si ^ty«:t, ^ 

jx^gf tl, t3 , t5 tdo^^^^xf y^-EIB4. 
6, 6©±g^YyfS^Sl lC^-x512Sbft-§-A, 
C, E^L^^LT, ^tib^Yyf-iS^Sl £: 

[0 0 5 7] *fc|Hl<E*««*>'*3 36S|B(&T-(OS««r 
t&fcBLTL U^</^(Om^thti LT1^5£ #K:i*> ft* 
^ElHlSS8 BjftS^y^jffi^- t 1 . t3 , t5 t^g^c^n 
y?iE]&4. 6, 6<PT&<0*-< y^*^S2 K 
^£iKtrtf-5§-A ' , C, E'^HU^U^LT, w 

t4 , t6 {ZtgfgiZtltz*^ y«5, 7. 7GDTJ£ 

[0058] [e]«s«c • mmm%imm\E}& s c ^ \B\m* 

B^B»»Jhti^«-§-S:#*.T, «*4>EEIB8AaW 
8 B^feffl^StlS^TOStbft-i-SrL U-<yut L. a 
-fy>Wl ~W6 ^<DJffiilittSEOWjf&$:f?ahi- So 
[0 0 5 9] 0^* • SE»«»ft»J«BlHl»8 CJi*fc. > 

8B^JB»fltJh««fB»*:#*.-C. «#»EISK8A» 
t>*8 B^bffi^^lxS^TWlgtblS-l-SrL U^/u^-f- 
5 0 ^tiici:«9, n^/uwi — W6 — coiggj^ott^ 

[0 0 6 0] BHRt^EI2^Lfe^^ — ^ v^^^U— 

Dl , D2 fg2*>f tx9-EIB5 0aE8IEffl^^— K 
Dl. D2 t^X^O. gl/jJ^L»603^f/UWl ~W6 
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[0 0 6 1 ] m lRTim2! l Z7jkl.tz*?'-? — : 

^idio^-m, isi(e : f'aHB-fev*3*s«kai'f"s«s^a 

^ro^yTWf tl , t3 &T>*t5 Srabr = -</H^« 

[0 0 6 2] §311 m^aHir V-tf- 3 frH U^A-tf) 
it & tfi ^? L. T V * 5 £ £ 0>jRi£ L T l * 

5 £ #1-14. ^^^tl &TM3 , t5 ICOTfe^S 
Rtft4, t6 Kofc#*Sg2*>< y^IIIS&SXtfJM 20 

o_t^o^-r ^^si fc«fiB*B j r-4 a k&misxmwi i 
wi s.t/w2 td^-r^o 

[0 0 6 3] ^-f/MVl tcSEAL3t:ltSf£*i^ y^il^ t 

6 ^P)S4^>f ^^[hISS7(7)T^^-< y**7-S2 £: 

[0 0 6 4] Sfc^y^y 9**6* y^T*?"! 3 (CO^ 
j5S5«3^ y^lHl*&6tf>±IS:tf>*>f yfSl £?<<* 
-Kdl t^K&S5^6 a ^^riiLT^^^iST- 13 ICS 

5 0 =i-T/bW3 K*ALfc«8fc«4*y:/*-*t2 

2>W y 5 <DT y^m^SZ £riILTV< 

S2 SriiLT^^y 9M^-f6o 

[0 0 6 5] ^Cs<yr}) 9frb* t5 iCOfc 40 

>f3f— Kdl £*M«HF-6 a *££iiL"C* jy^t5 JC« 
Sfi i frtfttl. r.0>«8fEl4=»>r/l'W5 £=i-<AW6 

t/<yry 9i:#»U n-f/uW6 CSAttSSl^ 

S2 SriiL-C^y^yi-ffliti-So 
[0 0 6 6] ±l^oj: 5Jc=i^/Hc«iill36saEix"r«5lH] 
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tC, «S 1 ftV * Lfg 4 ^ >T * ^[h15§ 4 * V * L 7 — OKIbA 
#0«*&Sr»Jhi--5o rtHCJ: "9, fg 1 4^Li4^ 

[0 0 6 7] rt««Bfl0>0jEttas r>r k y ^eicb* 
^4Rx^6(Dmumy-f -t— kdi , D2 

tufcSESElHlKfiriib-C^y^y 9 ic^mmfift i c 

ih lt£5 9 x ^rco^-r ^esscd;*^ v^m^-si R 

[0 0 6 8] IU5 (A) \C7jk-f-£ olC^ %r^s< ^ZZZfti 

^t'?M«Lt, H 4 {C^ L/-c^tflg{r io 6 ^ 
;bW2 i:ftH^=i^/i.wi , W3 ~W6 £ <Z)^^^r^i"^ 
iffiIII^$:IS< «h IEI 5 (B) (D&.o\Z-teZ>o m5 (B) (c 

1 8 0SS45^«), n^/UWl ^T>*W3 — W6 <T>^M 

fciEis (b) <7>tgmm&ic&>\,^x. =-r^w2 »«fi^e> 

*5Is]Ki: =-< ^Wi ^tFW3 ~W6 (DiE^JJUKirT* 

e> 0 Lfc^ot, /<yf y <^^c«iasftttJ5^= j ^^w2 

[0 0 6 9] *fc^<y^y 905cm^^TLT, BE^-y- 

fy 9o^cosm^is:^fii^^fc^{cii, iiw 

i2^^f y^\£}$&4RTS5(D±m<n^'( v^m^ SI S: 

4^U c 5(OT322CO^-f ^^^^-S2 ^ilLTiffitL^^^ 
.mm*i=*'t'i'ft<nM&9>ffi£t£Z>v>X\ ^yf*?- 

[0 0 7 0] El l&t>*0 2tc:7FL*:^* — ^^m^u— 

3cffl$n5^<3/-r y <Dm>J£k. ^ s/^IHK<OWJ»»f^ 
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fc. 

[0071] i6 (a) it mm<om^k(D^mmmt 

So 

[0 0 7 2] *fcH6 (B) tt^^rV hffitftRl OiBS* 

ft-*§-£r^U 116 (C) ti/<^^y 9^^mfficoB#ra 

[0 0 7 3] B6 (D) t*[Hie^-Kffi-feV1^3<^tH*(S 
^-^r^L, M6 (E) fcv>L (H) {t^tlZftl*-* v*? 

umus^^^^mmt^ (a, c e) , (a', 

C ' . E ' ) . (B. D, F) Rtf (B ' , D ' , F 

' ) ^/tUI^o 

[0 0 7 4] m 6 L,tz&\X&. B#£ijTo iCioV>T. 

[H6 (E) fct^L (H) ^^-r«t 5 (A, 
C, E) , (A', C. E') , (B, D, F) 
(B ' , D ' , F") 35S#XLbtt5. ia^o0y-eii. B# 

ftff-^-A, C, ERTJB', D F ' &Hl"<A>\Z.Z 
*J y^m&4, fy^^t* fcOJfcj&«5*>f * 

^y/i8ft4 ^o<C35S^^^ ! y^iPiK72feU 5 ^y'7 p i» 
^-t6 ^O^z555^^ yf-^n 7 <DTg^^-f J/*** 

S2 i:^^-v^Sglc/«c5o ^icj:*)^^ry 9^^ = 
-T/UW1 — W6 ^**<cll21ljttgEdSSEtb. /<y^y 9 <0 

ffi&mmm&mz-Zk* me (b) i^i- «t ? 

C75>lg]6 (H) {Z^i-J: 9i^. ffi»fS ^-B ' , D', F 

[0 0 7 5] |HrtE»*sfc5a«±#U*:aii* ffi«J«^ 
A^T75^< teZtztb, =>T/uwi ~W6 SrSfE*i51S8fttf s 
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H^^L^^^tc, EHEJfe&sKTU ^JT2 lc*5^ 

[0 0 7 6] B$£ijT2 tC*5l^TW*6t6»f^5&SfTtonfc 
@L B##JT3 Jc*5V^TlHMEtt*sr>f hVMeMERNl StjE 

S2 *5i^«FC>*->^ffitwSn. = -r/uw2 ^«j»$ix-c 

f5lRXfm2x<< *y7*\5lV&4RTfi5<D 

[0 0 7 7] U4ic^L/clHlK'C^5/^y SrSSLfct 
t-, ^fBfflJh^-f^— Kdl , d2 ^A^ttTt>-5M 
o^cttRltr. -tn^ixtO^Paffi^-S:^ ^Zfm=F t 5 s. 

nfcMl^-Y y^[H]K4*fcttJK2^>r 5/^[HlK5^=f 

[0 0 7 8] rtoj: 5^«rtUfc»-fro«f«lsIBr±H8 

^ti ^U^t2 8c*n-?ix»lBt*ixfc^^2y*'iaBS42l 
[aIB5Rt^4(OSSfiffl^>r KCJ:l?M$n5iiS 

, W3 ^I/W4 tc^f&UTV^^^, S»fclHlS§^: 

[0079] *^si7wis]K^b^B;fiajh^^— Kd 

1 , d2 ^r^^^oT. tTW^>f yf-IalSBSrSl^^ 
2/^[°ISS4*/i«im2^^ 5/«5 k-fZk. mm\Bl 

y^mn<O^^L7L^z\ k\z.X 

5 «t 9 \Z Ltzm&^ Ltzi><DX'foZ> 0 
[0 0 8 0] Z(OmX'\t* * y-?Wf- t 1 — t6 (D^ti 
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U6 ^KJt5>ixTv^o 

[0 0 8 1] #>W y^iaKfi. ±I£<7>T-A£;B£±|§: 

[0 0 8 2] yfBBUl -U6 fi-£jft,*:;tX0>±® 

[0 0 8 3] y^\B\&<D±&><D7 — -Mi, 

fflVyfSffSl ' ±©^3fe^W yfi^SlO 

— KDl ' ^^^otl^c 
[0 0 8 4] y^SSgcoTS^T — Afi. 

r&j^^LT^rfili-fSlJtbtiTT^^^ y s 

2 (C^i^^tL^T^^S^ffl^^- KD2 T 30 

|£c7V<>< a**^*— KD2 ' £7^<b#oT^£o 

[0 0 8 5] g|7i*0>±S<0±*-< y^^Sl 12, Kl/ 
-I'y^yf!) CQiEH^T-tcS^bfcMO SFEm 

^fyf^Sl Sr»«f5MOSFET©y-^l:y- 
*S:ga»L*:MO S FETH^ott^c 
[0 0 8 6] *fcT©o£;*>r y^*^FS2 V — ^ 
^<^x!Jc0^1l(^^LfcMOSFET^^^ ! 9. T 40 

^«^ct5MO SFETOKKX- K W 

FETO K^y{:y^S:^LfcMOSFET^P) . 

[0 0 8 7] -tit, *W y^lHlSSUl 4V^LU6 <D^t 

2 ' ^Mt5MOSFETOy-^^8i^ (±© 
cor- A tT&v>T- a to»ttjR) ^b-tixWPIW 50 
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t6 Cgg^tltl^o 

[0088] _bfs*^ y^mnvi -U6 frfw»i-afc 

fMW»j&>fe*>f y^lnlS&Ul ^VNLU6 W^^/flf 
Sl&tfSl * |Z*n«xMIMt#Al 4V^LF1 RTf 
A2 ft^LF2 ^s^^fetL-So Sfc^'fyfWWWi* 

S2 iC^ft^ftiEIbff ^A3 4^LF3 &1>*A4 ^^L 
F4 ^i^) 0 

[00 8 9] y^»J»«f|5tt. rt*8«IB<0*ft«»«P«C« 

yu) (;iife5<b#lcSgl -?a>& tr-fmfr tl . t3 

3 XTJOJ5 Wji©^*^ yfi^Sl t . »2^/U— 
y^^»t2 , t4 Rt/t6 ^^Pflig^^SEJK* 
tlfc^ y^-[Hl^U2, U4 &tW6 COTI^CO^E^-f * 

^ft&*^ u^/McifcS <h * JcffiES 2 7)\s—~7<n$ y ~7 
ffi*t2 , t4&tft6 |ctf>R|«-¥-*s»tt*ixfc^^ y 

yTWf tl , t3 ^U^t5 iC*IW«S^-^ggjKSttfc^ 

yT-m+Sl ' JkrJT^<ommm^ y^^rS2 ' £ 
[00 9 0] LfclHlS&lcibM^-C, %Bi^^Ki 

' &±x*>#;m^Ltik-$-z>k, mtfmjEvMmtjm 

VB (D/<y z r V tztfiti53£W l W.%tl$ I c3 t^5 0 

[0091] -mc^u ^-r y^iHjKus ^r/u6 <d 

**«8iEtt**bOJ:5^Ic2«rfiTi-5. Sfc. 
*4 y^&foUZ 4^LU6 cOfflffll^^-< y^^^Sl 

[oo9 2] mi oizTTzLtLXoizffif&i-zk, mm& 
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[0 0 9 3] Ml [ZfjkLtzX ?{;i«J*Lfc4§'&K:(i, 5t 

is, «^EiC^i<z>ffittSr2« (I2i) l^tSttt 
fc\ ffl3£^-2<0«j»fc2« (1'2«) (at, H13I: 

tS^n^/Hlo^^S^y^^JL (tl <bt7, 
t2 £ t8 , t 3 <t t9 , t4 £ t 10, tb t t ll&t>* 
t6 kti2) £tgStcgjgH-£ J:5J-1-S^. »Bflri**ft 

■bUfcUL *J=.*\s—9b LTlbffSlirSW^ 180 

ggtn/c^{iM^fe5^^/^w2 suw8 i^wkse 

[0 0 9 4] HIl 4&t/Ell 5J±**WIC«*?5^^ — 

ti. Ete-^iasi 2«lc«rt*ix. flW^ft't 2 0 0 ^ 

1 20^D y KjftSKJtfetfT. ^PLW12^ 
5 fl il4 (B) IC*5V*Tfi* -iO^Pj/H^oj' 
W12Ji-ttL-ettO#t*|Sj«:I^-«wLT. ftfll^ft'C^ 

^2 o o izmfezntzmmmmmn? a 2 0 2 icg 

ffi^*l«)j^4ix"CH3eStL^:— I^t°>2 0 3 (c^tt 

IfbtlX. Z\tlb<D\i 0 >'2 0 3, 2 0 3, — 

«S^ti fev^b t l2*s5|*us*tTi^5. ft 

y/S^ tl 4v^L t i2isgi#Ul*ix"C, ^itfe©** 
^ig^F Id ^ >f 4 ft V * L 7 CO ^KM^^ISM £ tl 

[0 0 9 51 Sfcr^jm iU (A)&t>1Hl5 

x o icmmztitz v ^^(DftMMi&m&E 2 0 tm 9 

E^^^SirV^ 3^1£tl^;ftTV^o Sl^OlElg^-^ 
3 1*6**07 McfSj^-rs&m (^^^9 ^ 
^/UW5 £W8 ir^ftl^ffifi) iwKfiSix-O^o [HlS 
■T-Kffiir>1^3 0tti*y— Kl£!7>f-^— **2 1 £ril 

[0 0 9 6] 01 51*** — *^—* t LT®bf^LTV> 
6B#^ltSE i oSKnSr^UTV^o r<Z>W"eJ4. 
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&mm&i : lxttfci-x. t»a;^mt5 0 

[0 0 9 7] mi 4<nm$£MM$:¥=x-* u—? t Lriib 
ft*S*fcW(0£*«« ic coStti^El l 6 ic^L/c D 5t 
MSKi.c (11 8 0ffiBtixyi:*f»ffittJ-fcS = -<^W2 

. [0 0 9 8] ^OEI(E««(C*5t^Ttt, #«*^3^n 
10 H5 0 ^Ofcft. 

Ky v^om^mii^^y^y mjE{-^b< fts J: 

[0 0 9 9] Hi 4 {w^bfc^'jT'Ji, a 3**-/ 

m*oxmm-rz>k. t L,xmft-tz>& 

20 -frfcBRtc:3££i-5WEE: 1 ffiM=»-r/u«r«[eI Ltzm^t 
[0 1 0 0] JbfEff>#J<£>«fc 6fS^>^-T y^-m^ 

I NV1 i I NV2 , I NV3 ££riiLT 

tf-$-x.htlX& h7>y^^TR2 j&s^-^ffij-ftsfc 
/<^MtS h7y^^TR3 ^^-vtfcfSlCfto-C, 

ti , t3 , ts \c*ti^fr*mffi*i>mm 

[0101] ^/clHl^f^S-ir 3 U-<yUCD{f ^- 
^tii^Lfc^^iCiL ^iiit>I^OP2 f-f>y<—^ I 
40 NV4 I NV5 t I NV6 t I NV7 £ LT h7 

tztb* BE h7^^^^TR47557|->«tffi{CftS^. CtD 

^xlbttTB^ h7 V^^TR5 ^^7^Ss{C^5fc 

[0 10 2] [Hlte^KlS-feV* 3COtU7^I^H l/-i;KD0| 
50 fcft, h7>^^TR8 ^3f-7«f©tCfe6o 
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^m^S2 lt*-7tf;M\C&>Z> 0 I NV10 

a. Ltitza ^^ihiss5^7ot^ 

CD^-T 7fi^5:«tSMO S F E TKSSMS 

[oio3] isiE^-attt-fev-s-a^ttffl-rsKttoatt 

NV3 CDffi;W>H l/^/HC^Stto, h7>^nR 10 

[0 10 4] *fclsHte^lKffi"tr^3^Ui*^L u^yw 
|:45t, * I NV6 ©BIMW^-^ I 

NV7 £>tttfjJ&*H U^Hd h7^^TR 
5 30S^-V«tttCft5 o ^trwt#-r^-^INV7 20 
<^ii};WL^/UlC&£fc<fc, F7>^^TR4 J5^7 

T-O K7^^"Cfc5 h7>^^TR6 t*jr>WM\^t£ 

[0105] HMte^Sfcffi-fc 3 <omt)& L U-^A-GD £ 
^ I NV9 (0[U^HWtfc 
<5fc#>. F7y^^TR8 ^VtHc^^ 

^;t«b*L£fc£u ^^^^^^S2 3fiS^-V«J8lCft 

5 Q C<7><h#. -Y * 1 NViootH^liL^/u-Cfc 

h7V^^TR9 **;f7:RtRl£tt9« ^7> 
^^TR9 ' 7^>4£SglC&6 0 Z<Db%*<< V?-lB} 

[0 10 6] Ell 7 0!HKfc*5i^-C«i. EHE-T-BIHr ^ 
t3 0tti*iSHi/^H:45»:, SlIMf «SO P3 S: 

k # »5>IeIK 3 0 <D£±fc VX*by^i^ 

**TR7 |^/U*£r^X.5fc«>, Kh7^^TR 
faR2 £iILT»r^;£-ti:£ e h7>^^TR7 ^7 , 
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< D LfctfoT, ^>^>i^Cl co^T-mEEtt. tiKKIO 
oHSsR^^ih^TlEieift^iKo £ # I- =« ^7* C l 

[0107] MHOBMEfts&sfett^TiaiEftJ: 19 fctev* 
4£S§-m. ^vf^tci co^cD®/E^ffij7LR4 corsj 
SB^WbixSaflSWEiOtiBv^fe, JfclfcSCPi <z> 

^dSHW^-Cfc I NV2 WIN 

V6 (D&jjfrH U^slsRlfL U^<yutcaE<ki"S^^*lF* 

U^/MC^Os 'f^-^ I NV8 (DihjjfcL U^MZ 
45„ itlt-J: 9, ^ I NV2 &t/I NV6 CO 

3ft**V«»[Cfia»SlX, h7^^TR5 3&S^-7#tHi 

[0 10 8] ttlBI^J&ft^TLX. *0>EMafc6S*Mb 

^^TRl J&**>ttlBl-«J*S*U h7^^^TR5 

[0 1 0 9] r©«t?tt, «&#[nI3g3 0 h7^7i 
^TR7 SfciR2 ^t>*R3 ^^yf^tCl iri^J: 

[0110] II 7 0lHlK(w*5V^-Cf*, ^'77y 9C0^ 
T-m/EVB a*M:tt»CP2 {cA^l^ixT, S2PttEEVrl l 

^ I NVil(7)tU^iiL i/^/K:^ot^ 
5 0 r.<0«agt?«±, h7>^^TRll^TR12^t 
7»^otii5^ -r>^<— ^ I NV1 , I NV5 , 
I NV2 RTJ I NV10(7)ai^^H Is^/Ut L U^/U^ |C 

[0 1 1 1 ] ^^ry 9«^1EVB *S*!|S«EVrl 
^g^t, lte»C P2 Wffl^^Ll/^H:*!?, 

^ I N VllcotU^i^H U^/UtC3fc5fc^, hy> 
^ T R 11MT R 12^t yftilC/^ ZCDtZ'f 
I NV1 , I NV5, I NV2 NV10<D 
titfltfL l"<M£lfkW£1nZ>. ^<Dt ^ I N 

V9 <nmt)&TJM ? I NVlOcDtii^^^fCH U-< 

/HcttSfc*, h7^^TR8 MTR9 




25 

2 j6SfiiBSix«fc«>, y<y^V 9 <Dfim&&± ZtiZo 
[0 1 1 2] (HI 7 0>[E]&T*l**fc, hStfCRl 
oW«Jc:»e>ixStBE*s»l(*t«»OP4 SrSLTiftB 
£tltz'&, ««ttffl«*Vi tL-CJttt»CP3 t^A^ 
^ti-rS^mffiVr2i:i:l:^^n^ 0 ;*^-^-*<tb 

C P3 Offi^L W</HClJfc<K I NV120 

I NV9 Rl^I NVlOOttJ^dSL^/MCfiy^cFix, 

[0 113] il 811 6flgco^^ y^lElSSSrKJtS* 
fcO"C\ ~0#JT'{1 »3*>f *y7-m&6J&xfim4*'( 

v^\si^7 ^h^tmm±y^^- k (mi 7i^ttd 

1 , d2 ) ^fi&^tlt, ft<9lc. m3*-f s^lsl&S. 

[oii4] BfUb. mi so^j-en f37^ ^fiHiiB 

6t)>, ii&O;*^ -y^-W-T-Sl £S£±I£o;*>< y■^-* J F■ 
{c-#LTti:?lJlc:^£^ S 2 ££r 

ti:t>J-, _tao;-<>f y^*^Sl tTao-X-f 

7>v—-?<09 yy»^'>4< Hio (H*^>«"C«: 
t3 , t5 ) '^^Vrf-7«»3ftSpTt6ttK3^^ yf@B 

[0 115] itg4^-f y^IslK7H JR3^yf 

5 (D^mm^mm^rix^^^m 2 9a,—7<d9 

v-f%kW>t£< Hio (H^oOT-Cti t 4 , t6 ) 
Ctyt7W^Wj:S 4 * 5/ ^igKffl 9 y 
*4 5xf L St4S:iiL-CSlSK*ixr^S. 
[0116] *>f y^«»J»8tt, rt««M 

-T^^-St3, St4fc U rtJfttttH<oiHl<g»35 s 

>fy^St3, St4.fc^-7«tt^-r5J: y^S« 
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^Kffi-fe >^ 3 (nttit}fc—jj(n u^/H:fo§i: # (c^ 1 

y^lHlS§4^t/m 3^^ y 6 <D±$£(D y 

[ 0 1 1 7 ] ig^opj-en 9 y?m$i*<< ^^st3^ 

y^St3S:«S:i-sy o^S,ka3 v 
^-^6(D^m^t9 ^y^ t3 ^fclit5 toP^tCjf 

A£*u * s^iitR*^ ry^st4^«^s:i-s y <om 

y^St3S:«^i-S y U>— 0 = W /^Y3 5/^ 
s/^St4Sr«J*-t-* y l/-©3-f/UY4 

^ b^v^^TRlSO^ y ^MlslKSriiU 

PI ^ 1 NV15£ri!LT Y=y^^^9 

te»J:0ie<. tt:RSCPi coiij^^Li/^^^oT 

^ ^/^iliR^-f ^^-513^1/514^^^*1-5 y U"— £r!b 

§§CP1 oOl^^H u^;M:4oTi/^ t 
30 ^^TR15^7^1Wo-C, 9 y-79fc*4 <y*5- 
St3Rt5St4S:«S:-r5y ^-^tW^i-^cfc 9ttot 

[0118] 11 8IC^Lfc[HlSg{CioV>-CCi, ^HO[E] 

^ L U-</KCfe5 <t # (-> h 7 >->^ ^ T R 15^^->#t 
||:4oT, 9y7mRX'( *y^St3RXfSt4&*:th*: 

^^yf4:«fiJt5y^8^a3 , a 4 MU, » 
40 3*-f yflH]iS6StJ ? i4 7^ 7«7W^WW 

[0 119] «HO[sIte»3ftS^ft^TlHl«E»«:jS*S 
i:, itRSCPl ofcil^^HU^y^SrTiSfc^), h7> 
v>^^TR15^7h^^fil(c^ 19 , ^ yT^lR^^r yfS 

t3Xt/st4fc*tL* # jx«*-t:-6y 1 — ^r^^"r5o -to 
fctf). wtLbo^y^aw^^ 7f?rWt5 y u-o 

50 y^0^7O^^^^^n^ixm^O^^^b^ 
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y^EJKSroSEiKffl^*— KDl , D2 lz«fc9« 

[o i 2 o] mi 8\c7jkLtzmx*iL fiv-rmiRX'fiy 

[0121] mi 8«c*ufc«-e«:. * y/a^^r ^ 

i^Stf* BfSttft^ftjSSr*-*-* looy u-£JBv^ 
^y^aStR*^ y^St3&t/St4Sr«lfiK-t-S<fc 

[0122] mi 7\c7fkL,t^m(DXo^. msx-j 
m»Rxfm4^>c y^EK^mBJt^ a-— Kdi , 

— Kdl . d2 SriiL-CSEixrv^«:SE* s iS»f-i-SRJr. 
5 a 

[0 12 3] ±.fZcoMXl~&. lslte^<O«ffiS:£:BJ£^0> 
= >f yiHBc £ IQ C U: L 4* . #56 "H W:— » I - IhWE^ ^ n 

S (nte4JSLbO«») T% P^SCmfi (m=nX 

a) (aitlW±C0t») 0=i>f^^(tSm^5iffi 30 

[0 12 4] El7l:/TLfc«»ltlt ^>T ^^»jffll*l5 8 
[0 12 5] 

[*w^>Sii*] W-t<z>«fc?^ **w^«tttrf. 

[0 1 2 6] *^:**WJwJ:ntf, 1 o^EME^Ka-fe 

itZ-kfcXZZcnx. mW)&&&f$^-fz>^t&x 
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[Ell] — ^ i^Jfcl'— 

[12 2] mi<o*# — #V^*is—#%:mWi-tZ>tL$>\Z- 
' m t ^5 1? 15 0 % « fig S: ^ L fc [el S§ ID T* & £ e 
[13] Hl^t^ll]2{-^U3t^^ — ^^m^u—^^; 

* * - * * - * £ l t z ^ % k [Bie<DKffi £^ u 

[14] [gll^TJ J I2]2^bfc^^ — ^i^at^U— 

[El 5] (A) ttH4«r«ffiEIB-C*-rfe«>l-* # = >f 
/^*lftT'lUfe^5 n «h SrRW-r StftSBEk (B) 

Ii6] ±&** — *i?z**\s—f<n&ft&7F-t#>(* 
[17] 1 1 &U<lKl2 [C^Lfc** — ^^^U— ^tC 

[18] H7<D[ElBo^fflfiEIKSr^b^i[aIKEI"C*fc5o 

[19] o 7 L,tz.m^^h^x ^ ^r— 

[11 0] *^T^U^^<h^X'#S^-f 

in i] n oco^-r y?m&*m^Wt^\z.nhft 

[112] — ^^*^^-^^«« 

[113111 2<D*? — ? C J=^* u— ^SrlMhi-SIs] 
[114] (A) (B) ii-t*t-lfn*38M^«teS 

[115] 11 4 — ^—?%:mMrtZ>W 
!»'(0«fltfif»JS:^UfclElSSI2-e$)So 

[116] n 4^^-^v^i* is—?&mw)-tz>m 

[117] l2(C^Lfc^-f s/^#J?»SP^^«:W«fiEM 
$r^LfclHlBlT'fc^ 0 
[118] 12(r^L/c^-f y^S]a?a5<OteO^»:fi«j« 

[119] ^^-^^**u-^S:«BBJii»«Jf+itfc« 

[^#coift0J] 

2 0 0-l«m\ 3- -[HKS^Kffiir^, 4- 
^1 ^y^-mfc. 5-^2^-f y^lSB. 6-^3^ 

85. wi — W6 ^^^/u, si ---±^S:c7>^-r y^-SI-T-. 



(16) 



29 



S2 -TSro^^yfl^ Dl -iMSffl^t 
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